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ABSTRACT 

Gillnet t e s t  fishing was conducted in Bristol Bay offshore waters during 11 
June to 10 July 1982 to estimate sockeye (Oncorhynchus nerka)  and chum (0. ke ta )  
salmon run turning and total  abundance several days before these species actually 
reached commercial fishing d i s t r i c t s .  Similarly, gi l  lnet  t e s t  fishing was con- 
ducted within the Kvichak, Egegik, Ugashik, and Igushik Rivers during 18 June to  
22 July 1982 to estimate sockeye salmon spawning escapement from the commercial 
fishery several days before actual counts were available from tower s i t e s  further 
upriver in clear water. Such information i s  used by managers in determining 
when to open and close commercial fishing periods so that  escapement goals can 
be met and surplus salmon can be harvested. Various methods of obtaining abun- 
dance estimates from t e s t  fishing catch data were examined and evaluated t o  
determine which ones produced the most accurate resul ts .  

K E Y  WORDS: sockeye salmon, Oncorhynchus nerka, Bristol Bay, t e s t  f ishing, 
migratory timing, run abundance estimation. 



FOREWORD 

The common goal of B r i s t o l  Bay P a c i f i c  salmon (Oncorhynchus sp.) t e s t  f i s h i n g  
p r o j e c t s  i s  t o  p rov ide  f i s h e r y  managers w i t h  es t imates  o f  salmon e n t e r i n g  
( t o t a l  r u n )  and l e a v i  ng (escapement) commercial f i s h i n g  areas b e f o r e  ac tua l  
catch o r  escapement s t a t i s t i c s  became a v a i l a b l e .  Every ma jo r  r i v e r  and l a k e  
system w i t h i n  B r i s t o l  Bay i s  managed t o  ach ieve a  s p e c i f i c  salmon spawning 
escapement goal ,  i . e . ,  t h e  optimum number and d i s t r i b u t i o n  o f  salmon which 
r e s u l t s  i n  h i ghes t  salmon product ion,  w h i l e  maximizing t h e  commercial harves t  
of salmon i n  excess of  these goals.  

Ac tua l  spawning counts (and, thus, ca l  c u l a t i o n  o f  t o t a l  r u n  escapement) cannot 
be made u n t i l  salmon pass through commercial f i s h i n g  areas, l o c a t e d  i n  bays 
near r i v e r  mouths, and reach c l e a r  water  areas, u s u a l l y  severa l  days l a t e r ,  
w i t h i n  t h e i r  paren t  r i v e r  system. Therefore,  t h e  P o r t  M o l l e r  o f f s h o r e  t e s t  
f i s h i n g  p r o j e c t  was developed t o  p rov ide  est imates o f  t o t a l  salmon abundance 
severa l  days before salmon reach commercial f i s h i n g  areas, whi 1e " i n s i d e "  t e s t  
f i s h i n g  p r o j e c t s  ( i  .e., w i t h i n  t he  Kvichak, Egegi k, Ugashi k, and I gush i  k  R i ve rs )  
were developed t o  p rov ide  est imates o f  salmon escapement severa l  days be fo re  
salmon reach areas where they  can be v i s u a l l y  counted from towers o r  a i r c r a f t .  
I n  genera l ,  t h e  bas i s  f o r  c a l c u l a t i n g  est imates o f  a c t u a l  salmon abundance f rom 
t e s t  f i s h i n g  p r o j e c t s  i s  ca tch  per  u n i t  o f  e f f o r t  expressed as: 

Index Po in t s  = 6,000 [C / (F ) (T) ] ,  

where C = number o f  salmon caught, F  = fathoms o f  g i l l n e t  f i shed ,  T = minutes o f  
f i s h i n g  t ime, and 6,000 = a  cons tan t  (60 minutes x  100 fathoms) used t o  conver t  
the  index  i n t o  ca tch  p e r  100 fathom hours. Tes t  f i s h i n g  i n d i c e s  a r e  conver ted 
t o  est imates of ac tua l  salmon abundance us ing  h i s t o r i c a l  data on t o t a l  i nshore  
r e t u r n  o r  escapement p e r  index p o i n t .  Return o r  escapement per  index  p o i n t  can 
o f ten  be est imated more a c c u r a t e l y  when f a c t o r s  such as mean salmon s i z e  ( l e n g t h  
o r  we igh t )  and l a g  t ime  ( t h e  number o f  days r e q u i r e d  by salmon t o  t r a v e l  f rom a  
s p e c i f i c  t e s t  f i s h i n g  s i t e  t o  t he  area i n  which abundance es t imates  a re  r e q u i r e d )  
a r e  taken i n t o  account. More d e t a i l e d  d iscuss ions  o f  a n a l y t i c a l  methods a r e  
i nc l uded  w i t h i n  t h e  i n d i v i d u a l  papers presented i n  t h i s  r e p o r t ,  t h e  f o u r t h  i n  a  
s e r i e s  of Technica l  Data Reports concern ing B r i s t o l  Bay t e s t  f i s h i n g  p r o j e c t s .  



1982 PORT MOLLER OFFSHORE TEST FISHING 

Douglas M. Eggers 

Alaska Department o f  F i sh  and Game 
D i v i s i o n  of Commercial F i s h e r i e s  

Anchorage, A1 aska 

INTRODUCTION 

The B r i s t o l  Bay of fshore t e s t  f i s h i n g  program has been conducted a t  P o r t  M o l l e r  
con t i nuous l y  s i nce  1967 (Randal 1  1977, Meacham 1979, Huttunen 1980). The 1  oca- 
t i o n ,  t im ing ,  and gear s p e c i f i c a t i o n s  were s tandard ized i n  1968, b u t  t h e  p r imary  
goal  o f  t h e  p r o j e c t  was always t o  prev iew t h e  sockeye (Oncorhynchus nerka) and 
chum salmon (0 .  ke ta)  runs  t o  B r i s t o l  Bay rough ly  1  week p r i o r  t o  t h e i r  a r r i v a l  
inshore  (Mundy and Mathisen 1977). S p e c i f i c  o b j e c t i v e s  o f  t h e  1982 P o r t  M o l l e r  
p r o j e c t  were as f o l l o w s :  

1 )  Forecast  t h e  cumulat ive d a i l y  abundance o f  sockeye and chum salmon e n t e r i n g  
B r i s t o l  Bay; 

2) Forecast  t h e  t i m i n g  and e n t r y  p a t t e r n  o f  t h e  sockeye salmon r u n  t o  t h e  inshore  
area o f  B r i s t o l  Bay; 

3 )  Obta in  age da ta  t o  mon i t o r  the  performance o f  t he  pre-season sockeye f o recas t ;  
and 

4)  Obta in  age, l eng th ,  and we igh t  da ta  t o  ma in ta i n  t he  h i s t o r i c a l  da ta  base f o r  
f u t u r e  sca le  p a t t e r n  ana l ys i s .  

Th i s  r e p o r t  presents  t he  r e s u l t s  o f  t he  1982 P o r t  M o l l e r  sampling, as w e l l  as an 
a n a l y s i s  o f  t h e  h i s t o r i c a l  performance o f  va r i ous  a l t e r n a t i v e  methods o f  fo recas t -  
i n g  r u n  s t r e n g t h  in-season, based on i n f o r m a t i o n  de r i ved  from t h e  P o r t  M o l l e r  
sampling. Three a l t e r n a t i v e  methods f o r  f o r e c a s t i n g  sockeye sa1,mon r u n  s t r eng th  
were considered: 

1 )  us i ng  t he  r e l a t i o n s h i p  between r e t u r n  p e r  index p o i n t  (RPI),  i .e., c a t c h a b i l -  
i t y ,  and mean l e n g t h  t o  es t imate  d a i l y  passage o f  a l l  age c lasses pooled, and 
f o r  2-ocean and 3-ocean c lasses separa te ly ;  

2 )  r e l a t i n g  d e v i a t i o n s  of ac tua l  t o t a l  r e t u r n s  f rom theapre-season f o r e c a s t  t o  
d e v i a t i o n s  o f  a c t u a l  2-ocean age composi t ion f rom t h e  pre-season f o recas t ;  
and 

3) e s t i m a t i n g  i nsho re  r e t u r n s  from a  model based on mean l eng th  of sockeye salmon 
i n  i nsho re  r e t u r n s  ( a l l  age c lasses  pooled) and an index o f  temperature du r i ng  
t h e  p e r i o d  o f  ocean res idence  o f  t h e  r e t u r n i n g  a d u l t s  (Huttunen, i n  prep. ) .  



METHODS 

Port Moller t e s t  fishing was conducted along a transect extending from Port Moller 
offshore to  Cape Newenham (Figure 1 ) .  Fishing stations were numbered consecutively 
and were approximately 8 km apart. Station 1 was about 45 km offshore, on the 30.6 
m (20 fm) contour, and station 1 1  was approximately 130 km offshore. In general , 
odd-numbered s tat ions (6 s ta t ions)  were fished on the outgoing t r i p .  The vessel 
anchored overnight and the following day even numbered s tat ions (5 s ta t ions)  were 
fished on the return t r i p .  Fishing time was approximately 1 hour for  each s e t  
with about 1 hour running time to  the next s ta t ion.  During 1982 sampl ing began 
on 21 June and ended on 15 July (Appendix Tables 1A-3A). 

The 22 m fishing vessel the WALTER N was chartered for  1982 offshore t e s t  fishing. 
Three hundred and sixty-six m (200 fm) of 13.7 cm (5-318 i n )  stretch mesh, doubly 
h u n g  (60 meshes deep) g i l l  net was s e t  and retrieved with a hydraulic reel .  (274.5 
m or 150 fm of the gear was dyed 1 ight green and 91.5 m (50 fm) was dark green). 
Because the net was picked as i t  was retrieved, s e t s  with large catches tended to 
have a longer soak time (Appendix Table 3A). The net was s e t  parallel to  the 
transect and perpendicular to  the prevailing direction of salmon movement into 
Bri st01 Bay. Catches were standardized to  catch per 100 fathom-hours (index points).  

Indices from stations missed during the fishing schedule because of inclement 
weather or mechanical breakdowns were l inearly interpolated from the best avail-  
able data. All sockeye and chum salmon caught were sampled fo r  length, weight, 
and sex. Mean lengths and weights by station were weighted by index to calculate 
daily means. Scale samples were also taken from both salmon species. Climatologi- 
cal data were recorded during each s e t  including water surface temperatures, wind 
direction and velocity, t ide stage, a i r  temperature, and cloud cover (Appendix 
Table 4A). In addition, Loran C coordinates were recorded for  each s tat ion.  

To faci 1 i  t a t e  the analysis of the historical performance of a1 ternative methods 
of forecasting in-season run strength based on the information derived from the 
Port Moller sampling program, the historical data base was collected and p u t  into 
standard format (Appendix B )  . Daily indices were a1 1 ocated to 2-ocean, 3-ocean, 
and ocean ages pooled categories by the daily age composition from AWL samples. 
Interpolated indices were allocated to  ocean age by the average daily ocean age 
proportion determined by the average of the daily ocean age proportion weighted 
by the daily index. Lengths taken during 1968 and 1969 were from snout to  fork 
of t a i l  rather than from mid-eye to fork of t a i l  as has been used since 1970. 
Therefore, 1968 and 1969 length measurements were converted to  mid-eye to  fork 
measurements using relationships provided by Dr. Donald E .  Rogers, Fisheries Re- 
search Ins t i tu te ,  University of Washington, Seat t le ,  Washington: 

Mature sockeye salmon: 

males: Y = 46.374 + 0.8279 X ,  

females: Y = 17.806 + 0.8946 X ;  

Immature sockeye salmon: 

sexes pooled: Y = 4.539 + 0.9264 X 



Figure 1 .  Transect f ished during the  Port Moller sockeye and chum salmon of f -  
shore g i l l n e t  t e s t  f i shery ,  1982. 
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where Y = length ( m m )  from mid-eye t o  fork of t a i l ,  and X = length ( m m )  from 
snout t o  fork of t a i l .  Since sockeye salmon taken a t  Port Moller are not yet 
ful ly  mature, values were estimated using relationships for both mature and 
immature sockeye salmon and then averaged. 

RESULTS A N D  DISCUSSION 

1982 Port Moller Sampling 

In 1982, an estimated 1,295 sockeye and 357 chum salmon were caught during sampling 
off Port Moller (Tables 1 and 2 ) .  These catches generated 758.94 total  index 
points for  sockeye salmon and 207.81 total  index points for  chum salmon, including 
values interpolated for  missed fishing time (Appendix A ) .  Overall mean length and 
weight of sockeye salmon captured was 567.0 mm and 3.95 k g ,  respectively (Appendix 
C ) .  

I n i t i a l ly ,  estimates of daily passage ( i  . e . ,  the number of sockeye salmon passing 
Port Moller in a given day) were made by multiplying daily index by the return 
per index point or RPI  estimated from past data (Table 3 and Figure 2) .  Mean 
length must be taken into account since RPI i s  inversely related to  the s ize  of 
f i sh .  However, observed RPI values for  1980 and 1981 were much higher than observed 
values for  1968 to  1979. A t  the s t a r t  of the 1982 fishing season in Bristol Bay, 
data from 1980 and 1981 were excluded in f i t t i n g  the l inear  regression l ine  re la t -  
ing RPI to  mean length, since i t  was f e l t  that  salmon were unusually distributed 
relat ive to  the sampling transect during these 2 years and that t h i s  resulted in 
low catchabil i t y  ( i  . e . ,  high return per index point).  

If one assumes that  the seventeenth day a f t e r  the f i r s t  sockeye salmon were caught 
a t  Port Moller was the mid-point of the migration past Port Moller (Mundy and 
Mathisen 1978) and that  the RPI was 16.20 thousand (according to  the l inear  
regression model of return per index and mean length),  then the in-season forecast 
of run s ize was 15.1 million, based on an accumulated 465.8 index points a t  Port 
Moller by 27 June. In retrospect the mid-point of the run was very close to 27 
June, b u t  the actual r u n  was much higher: 22.13 million. The final estimate of 
RPI for  1982 was 29.16 thousand. This value was again higher than pre-1980 values 
and consistent with the recent trend of low catchabili ty of sockeye a t  Port Moller. 

I t  was discovered, during 1982 sampling, that net color used in the Port Mol l e r  
program may have changed a t  the outset of 1980 sampling. The net used during 
1982 consisted of 274.5 m (150 fm) of l i gh t  green mesh and 91.5 m (50 fm) of dark 
green mesh. The dark green mesh caught a higher number of salmon than did the 
l ight  green mesh, according to  observations by the Port Moller crew. Presumably 
th i s  was due to the 1 ower v i s i b i l i t y  of the dark green net in the clear waters off 
Port Moller. Since 1968 standard g i l lne t s  for  Port Moller sampling have been dyed 
dark green. 

However, the manufacturer that  supplied the mesh the l a s t  time gear was rehung 
sent the wrong color. Logistic d i f f i cu l t i e s  of storing and maintaining nets a t  
Port Moller caused the error to  go undetected until t h i s  year. The hypothesis 
of lower catchabili ty of l igh t  green mesh i s  consistent with observations of 
higher RPI values during 1980-1982. 



Table 1.  Daily summary of sockeye salmon catch and index, running mean weight 
and length ,  and estimated passage f o r  t he  Port  Moller of fshore  t e s t  
f i s h e r y ,  1982. 

Fanning Mean Estimated2 Estimated - - Daily Cumulative 
Date Sets Catch Index Weight (kg) Length (rran)' Passage Passage 

Total s /  
Ave. 118 1,295 758.94 

* Indices and ca tches  in t e rpo la t ed  due t o  missed f i sh ing  time r e s u l t i n g  from 
inclement weather. 

Length measured from mid-eye t o  fo rk  of  t a i l .  

Daily passage es t imate  based on 28,928 inshore r e tu rns  per index po in t  ca l -  
cu la ted  from l e a s t  squares f i t  of accumulative inshore r e tu rn  of 12,971,005 
sockeye salmon through 7/23, 430 accumulative Port  Moller index poin ts  through 
6/26, and a lag time of 12 days. 



Table 2. D a i l y  summary o f  chum salmon ca tch  and index, and est imated passage 
f o r  P o r t  M o l l e r  o f f shore  t e s t  f i she ry ,  1982. 

....................................................... 
E s t i m a t e d 1  E s t i m a t e d  

D a i l y  C u m u l a t i v e  
Date S e t s  C a t c h  I n d e x  P a s s a g e  P a s s a g e  ....................................................... 
6 / 1 1  6  25 12.27 1 5 6 , 9 5 0  1 5 6 , 9 5 0  
6 / 1 2  4  9  4 . 6 1  5 8 , 9 8 1  2 1 5 , 9 3 1  
6 /13  6  6  2.84 3 6 , 3 0 8  2 5 2 , 2 4 0  
6 /14  5  3 3  1 7 . 3 1  2 2 1 , 4 0 2  4 7 3 , 6 4 3  
6 /15  6  1 0  4.92 6 2 , 9 0 8  5 3 6 , 5 5 1  
6/16 5  22 10.47 1 3 3 , 9 3 9  6 7 0 , 4 9 0  
6/17 4  4  1 . 9 8  2 5 , 2 6 4  6 9 5 , 7 5 5  
6 / 1 8  5  22 10 .07  1 2 8 , 8 3 1  824 ,587  
6 /19  6  26 11 - 8 7  1 5 1 , 8 3  0  976 ,417  
6/20 2  12* 9.92* 1 2 6 , 8 4 4  * 1 , 1 0 3 , 2 6 2 *  
6/ 2 1  0  7* 7  .OO* 8 9 , 5 3 0 *  1 , 1 9 2 , 7 9 2 *  
6/ 2  2  0  5* 5  .OO* 6 3 , 9 5 0  * 1 , 2 5 6 , 7 4 2 *  
6/23 6  8  4  - 7 0  6 0 , 1 7 1  1 , 3 1 6 , 9 1 4  
6 /24  5  5  2  - 6 3  3 3 , 6 7 3  1 , 3 5 0 , 5 8 8  
6 / 2 5  6 1 9  12 .10  1 5 4 , 7 7 7  1 , 5 0 5 , 3 6 5  
6/  26 1 6* 5.52* 7 0 , 6 2 3  * 1 , 5 7 5 , 9 8 8 *  
6/ 27 2  5* 5  .OO* 6 3 , 9 5 0  * 1 , 6 3 9 , 9 3 8 *  
6/ 2  8  0  4* 4  .OO* 5 1 , 1 6 0 *  1 , 6 9 1 , 0 9 8 *  
6/ 2  9  6  7  3  - 8 7  49,546 1 , 7 4 0 , 6 4 5  
6 /30  5  8  3  - 8 1  48 ,764  1 , 7 8 9 , 4 0 9  
7/ 0 1  6  11 6 - 5 4  83 ,683  1 , 8 7 3 , 0 9 3  
7 / 0 2  0  16* 1 6  . O O *  204 ,640  * 2 ,077 ,733*  
7/ 03 6  23 11 -37  1 4 5 , 4 1 5  2 , 2 2 3 , 1 4 9  
7/04 5  8  4 .62  5 9 , 1 1 5  2 , 2 8 2 , 2 6 4  
7/ 0 5  6  21  1 0 . 9 1  1 3 9 , 6 0 2  2 , 4 2 1 , 8 6 7  
7/ 06 4  1 2  5  - 9 2  75 ,736  2 , 4 9 7 , 6  03 
7/ 07 6  7  3.86 49 ,3  23 2 , 5 4 6 , 9 2 7  
7 / 0 8  5  1 6  8.70 1 1 1 , 3 0 3  2 , 6 5 8 , 2 3 1  ....................................................... 
T o t a l s /  

Ave. 118 357 207.81 

* Values and catches i n t e r p o l a t e d  due t o  missed f i s h i n g  t ime  
because of  inc lement  weather. 

Passage es t imate  based on 12,790 chum salmon inshore  r e t u r n s  
p e r  P o r t  M o l l  e r  i ndex. 



W l e  3. Total inshore return, inshore mean length, Fort Moller index, 
Port Moller mean length, and return per index point of sockeye 
salmon for  a l l  ages pooled, 1982. 

Inshore 
Return 

Inshore PPrt (thousands ) Port Moller 1nshore1 
Return Moller %r Mean Mean 

Year ( M i l l  ions) Index Index Point Length (mn) Length (mn) 

1 
Length measured £ran mid-eye t o  fork of tail. 



MEAN LENGTH (mm) 

Figure 2.  Relati onship between mean 1 ength (mid-eye to fork of t a i  1 ) and 
return per index point for  sockeye salmon of a l l  ages pooled, 
1968-1982. Data from 1980, 1981, and 1982 (open c i r c l e s )  were 
considered out1 ie rs  and were excluded when f i t t i n g  regression 
l ine .  



Lag Time Analysis 

The second method of generating an estimate of in-season run strength was the use 
of lag time analysis. Two models were considered. The f i r s t  assumed a constant 
lag time or ,  equivalently, that the ra te  of migration of sockeye salmon from Port 
Moller to inshore fishing d i s t r i c t s  was constant over time. The second assumed 
that lag times decreased linearly over time. 

Constant Lag Time Model: 

The algorithm for estimating lag time, RPI and daily passage for the constant lag 
time model was developed by Mundy and Mathisen (1981 ) .  A variety of lag times are 
assumed. For each lag time the return per index that minimizes the sum of the 
squared deviation between predicted cumulative and observed cumulative inshore 
return (henceforth called the error function) i s  given by: 

where, i = i t h  day of sampling, a1 = assumed lag time, Ri+al = cumulative inshore 
return on day i + a l ,  and Ci = cumulative index points on day i .  The lag time 
which gives the minimum value for  the error  function and the corresponding RPI 
value are  used to  estimate cumulative migration past Port Moller. A 1 2  day lag 
time gave the best f i t  t o  1982 inshore returns (Figure 3) .  However, the constant 
lag time model tended to overestimate actual inshore return early in the season 
and underestimate inshore return l a t e  in the season. 

Variable Lag Time Model : 

The poor f i t  of the constant lag time model to  the observed temporal pattern of 
inshore returns suggested that  lag time varied during the sampling period. The 
overestimation of inshore return early in the season and the underestimation of 
run strength l a t e  in the season suggested that  lag time was higher early in the 
season. To t e s t  th i s  hypothesis a variable lag time model was used to predict 
inshore returns. 

Lag times were assumed to  decrease l inearly over the sampling period (Figure 4 ) .  
The exact lag time function i s  uniquely determined by two parameters: 11 and I t ,  
that  are the lag times a t  the beginning and end of sampling, respectively. For 
each pair of lag times the leas t  squares estimate of RPI;  the value of the error  
function, and the predicted cumulative inshore return were computed. Details of 
the computing algorithm was given in Appendix D.  

The lag time function defined by an i n i t i a l  lag time of 16 days and a final lag 
time of 8 days gave the best f i t  to 1982 data. The f i t  was bet ter  than that  
given by the constant lag time model (Figure 3) .  The standard deviation of pre- 
dicted inshore return was smaller for  the variable lag time model than fo r  the 



I * + t  OBSERVED INSHORE RETURN 

PREDICTED CONSTANT LAGTIME OF 12 DAYS 
- - -  PREDICTED VARIABLE LAGTIME 10 TO 8 DAYS 

DATE 

F i g u r e  3 .  Compar i son  o f  p r e d i c t e d  t e m p o r a l  p a t t e r n s  o f  s o c k e y e  sa lmon i n s h o r e  
r e t u r n ,  ba sed  on c o n s t a n t  and  v a r i a b l e  l a g  time m o d e l s ,  w i t h  t h e  
o b s e r v e d  t e m p o r a l  p a t t e r n  o f  i n s h o r e  r e t u r n ,  1982 .  



1st DAY OF 
PM SAMPLING 

LAST DAY OF 
PM SAMPLING 

TIME (DAYS) 

F i g u r e  4. I d e a l i z e d  v a r i a b l e  l a g  t i m e  f u n c t i o n  used i n  v a r i a b l e  l a g  time 
model. 



t he  constant  l a g  t ime model : 201 and 242 thousand sockeye salmon, r e s p e c t i v e l y  
(Table 4 ) .  

H i s t o r i c a l  Performance o f  A l t e r n a t i v e  Methods o f  Forecas t ing  Run S t reng th  

The h i s t o r i c a l  performance o f  t h ree  a1 t e r n a t i v e  methods o f  f o r e c a s t i n g  r u n  s t r e n g t h  
based on i n f o r m a t i o n  taken i n  t h e  P o r t  M o l l e r  t e s t  f i s h e r y  i s  eva lua ted  below. 
Those methods are:  ( 1 )  f o r e c a s t i n g  in-season r u n  s t r eng th  based on t h e  p a s t  r e l a -  
t i o n s h i p  between R P I  and mean l e n g t h  o f  t h e  ca tch  a t  P o r t  Mol l e r ,  ( 2 )  f o r e c a s t i n g  
in-season r u n  s t r e n g t h  based on t he  d e v i a t i o n  between the  age composi t ion of t h e  
pre-season f o redas t  and t he  age composi t ion o f  t h e  catches a t  P o r t  Mo l l e r ,  and ( 3 )  
f o r e c a s t i n g  based on a  length- temperature model . 

Re1 a t i o n s h i  p  Between RPI and Mean Length: 

As mentioned above, i n i t i a l  es t imates  o f  r un  s t r e n g t h  were made based on t h e  r e l a -  
t i o n s h i p  between R P I  and mean l eng th .  Here a  d e t a i l e d  a n a l y s i s  o f  t h i s  r e l a t i o n -  
sh ip  by  ocean age c lasses i s  presented. I n  t h i s  a n a l y s i s  t h e  data f o r  1980-1982 
were de le ted,  because of the  p o s s i b l e  gear c o l o r  change and t h e  r e s u l t i n g  o u t l i e r  
na tu re  of observed c a t c h a b i l i t y  f o r  those years  (F igu re  2 ) .  I nd i ces  were p a r t i -  
t i oned  i n t o  2-ocean and 3-ocean age components f o r  t h e  years  1968-1982, exc lud ing  
1974 when no sampl ing occurred (Tables 5  and 6 ) .  As was t h e  case f o r  ocean ages 
pooled, R P I  va lues  were i n v e r s e l y  r e l a t e d  t o  mean l e n g t h  f o r  bo th  2-ocean and 3- 
ocean age c lasses  (F igu re  5 ) .  Al though a n a l y s i s  o f  covar iance showed no d i f f e r e n c e  
between t h e  common l i n e  ( f c )  and t he  i n d i v i d u a l  l i n e s  ( f 2 ,  f 3 )  (a lpha = 0.13), a  
model us i ng  f2  and f 3  was evaluated as w e l l  as one us ing  o n l y  fc. 

Three a l t e r n a t i v e  methods of f o r e c a s t i n g  i nsho re  r e t u r n  based on R P I  were evaluated:  

1  ) RPI f o r  ocean ages pooled: 

2) RPI f o r  separate ocean ages us ing  i n d i v i d u a l  l i n e  model: 

3 )  R P I  f o r  separate ocean ages us ing  common l i n e  model: 

where, Y = p r e d i c t e d  t o t a l  i nsho re  r e t u r n ;  Ip, 12, and I 3  a r e  cumulat ive i n d i c e s  
f o r  t o t a l ,  2-ocean, and 3-ocean sockeye salmon, r e s p e c t i v e l y ;  Lp, L2, and L3 a r e  
mean leng ths  f o r  t o t a l ,  2-ocean, and 3-ocean sockeye salmon, r e s p e c t i v e l y ;  and fp, 

f f  , f3, and fc  a r e  the  r e l a t i o n s h i p s  between R P I  and mean l e n g t h  f o r  ocean age 
c  asses pooled, 2-ocean i n d i v i d u a l  l i n e ,  3-ocean i n d i v i d u a l  l i n e ,  and t h e  common 
l i n e  model f o r  2-ocean and 3-ocean f i s h ,  r e s p e c t i v e l y .  

Comparisons o f  p r e d i c t e d  and observed r e t u r n s  showed d i f ferences i n  p r e c i s i o n  
among a1 t e r n a t i v e  f o r e c a s t  methods based on RPI and mean l e n g t h  (Table 7 ) .  The 
p r e s e n t l y  used method ( i . e . ,  method 1  above) based on R P I  f o r  ocean ages pooled 
gave t he  bes t  p r e c i s i o n  (R2 = 0.749). 



Table 4. Comparison of dl t e rna t ive  l a g  time models used t o  predic t  da i l y  passage 
of sockeye sdlmon a t  Fort mller, 1982. 

Return Cumulative Daily Passage 
Parameter Per Index Standard Deviation -- 

b d e l  Es t imate  m i n t  of Predict ion Predicted Okserved ----- - 
Constant 
Lag t i m e  1 2  days 29,950 242,113 22,732,000 2,121,740 

Variable 
Lag t i m e  16 days t o  27,630 201,400 20,977,000 20,075,116 

8 days --- - ---- - 



Table 5. Total inshore return, inshore mean length, Port mller index, 
Port Moller mean length, and return p r  index p i n t  fo r  2-ocean 
sockeye salmon, 1982. 

lnshor e Port Return per Port Moller Inshor el 
Return mller Index Point Mean Mean 

Year ( m i l l  im) Index (thousands ) Length (nm) Length (mn) 

1982 5 -13 141.71 36 -20 527.1 8 515 .3 - ----------------,- .. - - ---------------- 
Wan 14.51 373 -34 42.08 528 -26 518.18 

Standard 13 -57 267 .35 36.20 6.65 7.52 
Deviation 

Length measured f ran mid-eye t o  fork of tail. 



mble 6. Tbtal inshore return, inshore mean length, Port Moller index, 
Port Moller mean length, and return per index point for 3-ocean 
sockeye salmon, 1982. 

Inshore Port Return per mrtMoller l  Inshore1 
Return Moller Index Point Mean Mean 

Year ( m i l l  ions) Index (Thousands ) Length (m) Length (m) -- ----- ---- ------- 
1968 2 -87 133 -85 21 .44 57 8.50 582 .O 

Standard 
Deviati.cn 5 -66 17 8 -44 16.28 - 10 -45 7 -11 

Length measured f ram mid-eye t o  fork of tail. 



LENGTH (mm) 

Figure 5. Relationship between return per index point and mean length 
(mid-eye to  fork of t a i l  ) fo r  2-ocean (closed c i r c l e s )  and 
3-ocean (open c i r c l e s )  sockeye salmon, 1968-1 979. Regression 
l i ne s  f i t t e d  to  2-ocean ( f 2 )  and 3-ocean ( f 3 )  sockeye salmon 
data separately and t o  a l l  data combined ( f c ) .  



Table  7 .  Comparisons o f  p r e d i c t e d  i n s h o r e  sockeye salmon r e t u r n s  o b t a i n e d  from 
t h e s e  a1 t e r n a t i v e  models of r e t u r n  p e r  index p o i n t  i n  r e l a t i o n  t o  mean 
l e n g t h ,  1968-1982. 

predicted ~ e &  (Millions) 

W m d  Retwn (miUians) Model 1 m i e l 2  m d e l 3  

Year mtal 2-Ckean 34kem Total ?Mal 2-Ctean 3 4 k a n  Total 2-Qxa.n 3-Ckean 

1 x 8  8.00 5.13 2.87 9.91 10.36 7.28 3.08 9.07 6.18 2.89 



Deviations of Percentage of 2-Ocean Sockeye Salmon a t  Port Moller from Percentage 
of 2-Ocean Sockeye Salmon in Forecasts: 

I n  past years the percentage of 2-ocean sockeye salmon in the Port Moller catches 
was very close to the percentage 2-ocean sockeye salmon in inshore returns (Figure 
6) 

The proportion of 2-ocean sockeye salmon a t  Port Moller averages about 6% lower 
than that  o f  the inshore return, ref1 ecting the lower catchabili ty of the smaller 
2-ocean sockeye salmon in the Port Moller g i l l  nets. The R 2  for  predicting the 
proportion of 2-ocean sockeye salmon based on the proportion of 2-ocean sockeye 
salmon in Port Moller catches i s  0.97. The ab i l i t y  t o  predict the ocean age 
composition of the inshore return so accurately early in the season has potential 
for early in-season evaluation of the pre-season forecast. 

The following i s  an analysis of the relationship between the error  in the fore- 
casted ocean age composition, which i s  known accurately early in the season based 
on Port Moller sampling, and the error in forecasted run s ize (Table 8 ) .  The 
l a t t e r  i s  not known accurately until well into the season. The absolute devia- 
tion of the forecasted run s ize (forecast - observed) was plotted against the 
absol ute deviation of the forecasted 2-ocean age composition (forecast - observed) 
(Figure 7 ) .  The correlation between those two quantit ies was 0.507, and suggested 
that  when 2-ocean age composition was lower than forecasted run s ize also tended 
to be lower than forecasted. This resu l t  holds only fo r  extreme (greater than 10%) 
errors in forecasted 2-ocean age proportion. If the error in forecasted ocean age 
was low ( less  than lo%) ,  there was l i t t l e  indication of error trend in the fore- 
casted run s ize (Figure 7 ) .  In a l l  si tuations where forecasted 2-ocean age pro- 
portion was much greater than that realized, zhe run came in lower than forecasted. 

Length-Temperature Model : 

There appears to  be density dependent growth during the ocean phase of sockeye 
salmon l i f e  history (Huttunen 1979). There a1 so appears to  be a temperature effect  
upon growth during the marine phase as well. A positive relationship between temp- 
erature during the marine phase, as indexed by the sum of the mean June a i r  temper- 
ature a t  Cold Bay during the two summers preceding maturation, and run s ize was 
found along with an inverse relationship between mean length of returning sockeye 
salmon and run size.  The following mode1 was f i t t e d  t o  historical data (1965- 
1982) : 

where Y = total  inshore return; A ,  B1 and B2 = regression coefficients;  X 1  = mean 
length of total  inshore return; and X 2  = Cold Bay mean June a i r  temperatures. 
Regressing return against the above dependent variables for  the years 1965 to 
1982 yielded estimates of A = 18.7888, B1 - 10.7912, and B2 = 11.5179. 

Application of th is  model for forecasting run strength in-season requires data 
on the mean length of sockeye salmon in the inshore return. Therefore, the rela- 
tionship between mean length of return and mean length of Port Moller samples was 
used to estimate mean length of inshore return in-season (Figure 8 ) .  Forecasts of 
run strength were then made based on the above 1 ength-temperature model (Table 9 ) .  
The R 2  fo r  t h i s  forecast procedure was 0.693. 



AT PORT MOLLER (PERCENT) 

- 

F i g u r e  6. R e l a t i o n s h i p  between t h e  p r o p o r t i o n  o f  2-ocean sockeye salmon 
caught a t  P o r t  M o l l e r  and t he  p r o p o r t i o n  of 2:ocean sockeye 
salmon i n  t he  i nsho re  r e t u r n ,  1968-1982. 
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Table  8.  D e v i a t i o n s  of observed from f o r e c a s t e d  t o t a l  i n s h o r e  
r e t u r n  and of observed from f o r e c a s t e d  p e r c e n t  of 2-ocean 
sockeye  i n  t o t a l  i n s h o r e  r e t u r n s ,  1961-1982. 

T o t a l  2-Ocean 
I n s h o r e  Return  Re tu rn  

( M i l l i o n s )  ( p e r c e n t  of 
of t o t a l )  ............................. ............................. 

Year F o r e c a s t  Observed D e v i a t i o n  F o r e c a s t  Observed D e v i a t i o n  



run > fcst 

2 ocean > fcst 

DEVIATION FROM FORECASTED 2-OCEAN PROPORTION (PERCENT) 

run < fcst 

F i g u r e  7. Re1 a t i o n s h i  p between d e v i a t i o n s  from t h e  f o r e c a s t  (observed 
minus f o r e c a s t e d  v a l u e s )  f o r  2-ocean p r o p o r t i o n  and t o t a l  
r u n  s i z e  of sockeye salmon, 1961-1982. 
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MEAN LENGTH AT PORT MOLLER (rnrn) 

Figure 8. Relationship between mean length (mid-eye to  fork of t a i l  ) of 
sockeye salmon caught a t  Port Moller and sampled from the 
inshore return, 1968-1 982. Regression 1 ines f i t t e d  t o  2-ocean 
( L z ) ,  3-ocean (L3), and to  overall (LC; open c i rc les )  mean length 
data . 



e 9. In-season estimates of sockeye salmon returns based on predicted 
inshore mean length £ran Port Moller sampl ing and length-temperature 
model of r m  strength, 1968-1982. 

Predicted Okerved 
Mean ~encjthl Predicted Mean June Inshore Inshore 

a t  Fort Mean Length Air Temperature Return Return 
Year kbller (mn) Inshore (mn) a t  Cold Bay (C) (millions) ( m i l l  ions) 

m g t h  measured f ran mid-eye to  fork of tail. 
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APPENDIX A 



w x  'l2hl.e 1.A. 1982 mrt Pbller h e y e  index surmary k y  statim (interplated values 
irdicated ky astrices) . 

Station 

Date 1 2 3 4 5 6 7 8 9 10 ll 'Ibtal 



m x  Table 2A. 1982 Fort mller chun sdlm3n index surmary ky station (interplated 
values indicated ky astrices) . 

Date 1 2 3 4 5 6 7 8 9 10 11 'Ibtal 



Q?Sx%x Table 3A. Ebrt mller &£shore &st f- sockeye and chun d .mn  catch, 
time, index, mean weight (kg), and mean length (mn) by 

set £9 station, 1982. 

Mean Test wst 
Gear Fishing F'i- E'i- 

Set L e q t A T i m e  SockeyeIndexMeanPkanChun  Index 
Date No. Station (Fathans) (Min) Catch (Daily) Weight Length htch (Daily) Ti& 



m x  W e  3A. (Continued) 

Mean '&st wst 
Gear Fishmg Elidling Fishmg 

Set Leqth 'Ilime Sock e Index man bQan Chun Index 
Oate No. Station (Fatham) (Min) Qa (Daily) Weight Imgth Qtch (Daily) fid? 



m x  table 3A. (Continued) 

Mean Tks t  !&st 
Gear F'ishmg Fidung E'ishlslg 

Set -Time 
Date No. Statian (Fathans) (Min) Ca 



w x  E b l e  4A. t3uface water targ;;eratures ( C) ermuntered &ring the 1982 B r t  mUer df&ore 
test f &hhq project by station, 

Date 1 2 3 4 5 6 7 8 9 10 11 Werage 



APPENDIX B 



-x W e  1& 1%8 R x t  b b l l e ~  Indies and Mean Length by Ocean Age. 

'Ibtal 2-0cean 3-Ckean 

Date Catch Iildex Length Zeroent Index &r& li-dex Leqth 



Appendix Table 2B. 1969 Por t  Moller Indices and Mean Length by Ocean Age. 

Date 
------- 
6/12 
6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/22 
6/23 
6/24 
6/25 
6/26 
6/27 
6/28 
6/29 
6/3 0 
7/01 
7/02 
7/03 
7/04 
7/05 
7/06 
7/07 
7/08 
7/0 9 ------- 
Totals 

Total 

Catch ---------- 
2 

27 
4 
0 
2 
0 
0 
2 

102 
72 
4 1 

118 
109 
79 

101 
49 

111 
0 

142 
92 
6 4 
51 
3 6 
4 1 

5 
17 

9 
11 

Index --------- 
-85 

11.56 
1.65 
1.26 

.84 
1.26 
1.26 
1.29 

43 -61 
26.40 
16 -84 
49.08 
44.91 
32.46 
41.75 
21.35 
47.85 
53.39 
58.92 
38.04 
27.54 
22 -08 
21.52 
18.18 

4.56 
14.88 

8 . lo  
9.54 

Length 
.--------- 

- 
552.54 
563.50 

- 
- 
- 
- 
- 

533.03 
534.59 
521.03 
534.62 
530.91 
535.02 
535.97 
536.30 
540.90 - 
543.63 
539.88 
543.51 
549.61 
539.07 
545.56 
507 .OO - 

- 
- 

Per cent 
.----------- 

78.71 
63.64 
50 .OO 
78.71 
78.71 
78.71 
78.71 
78.71 
81.40 
76.92 
82.76 
79.31 
83 -15 
80 .OO 
74.44 
80.56 
81.63 
78.71 
75.68 
76.47 
84.78 
76.74 
75.86 
74.07 

100 .oo 
78.71 
78.71 
78.71 

Index --------- 
-67 

7.36 
.82 
.99 
.66 
.99 
.99 

1.02 
35.50 
20.31 
13.94 
38.93 
37.34 
25.97 
31.08 
17.20 
39.06 
42.02 
44 059 
29.09 
23.35 
16.95 
16.33 
13.47 

4.56 
11.71 
6.38 
7.51 

Length 
.-------- 

- 
529.85 
539 .OO - 

- 
- 
- 
- 

524.29 
521.24 
514.37 
522 -16 
523 -27 
525.72 
522.82 
530.48 
532.87 - 
527.61 
525.27 
538.36 
538.67 
529.95 
530.15 
507 .OO 

- 
- 
- 

3-Ocean ........................ 
Per cent Index Length 

.-------------------------- 

20.83 .18 - 
36.36 4.20 592.25 
50 .OO .82 588.00 
20.83 .26 - 
20.83 .17 - 
20.83 .26 - 
20.83 .26 - 
20.83 .27 - 
18.60 8.11 571.25 
23.08 6.09 579.07 
17.24 2.90 553.00 
20.69 10.15 582.39 
16.85 7.57 568.60 
18.00 5.84 576.33 
24.44 10.21 576.00 
19.44 4.15 560.43 
18.37 8.79 576.61 
20.83 11.12 - 
24.32 14.33 593.48 
23.53 8.95 587.37 
13.04 3.59 577.00 
23.26 5.13 585.70 
20.69 4.45 572.50 
25.93 4.71 589.57 
0.00 0.00 - 

20.83 3.10 - 
20.83 1.69 - 
20.83 1.99 - 

&an Length 537.8 526.5 580.4 



Appendix Table 3B. 1970 Port Moller Indies and Mean Length by Ocean Age. 

Total 2-0cean 3-Ocean -- ---- ------------------- .................... 
Date Catch Index Length Ercent  Index Length Percent Index Length 

Mean length 



Appendix Table 48. 1971 Port Moller Indices and Mean Length by Ocean Age. 

Total - 2-Ocean 
-----F--- .---------I----- 

3-0cea.n ----- 
Date Catch Index Length Percent Index Length Percent Index Length - -- ------ 

-I---------- 

6/17 3 5.70 522.00 100.00 5.70 522.00 0.00 0.00 - 
6/18 0 7 -30 - 33.44 2.44 - 66.22 4.83 - 
6/19 0 8.80 - 33.44 2.94 - 66.22 5.83 - 
6/20 0 10.40 - 33.44 3.48 - 66.22 6.89 - 
6 / a  8 20.70 565.75 12.50 2.59 534.00 87.50 18.11 570.29 
6/22 27 44.80 543.05 45.45 20.36 519.80 50.00 22.40 564.18 
6/23 6 11.60 570.20 20.00 2.32 503.00 80.00 9.28 587.00 
6/24 24 25.50 557 -17 16.67 4.25 531.00 83.33 21.25 562.40 
6/25 2 5.30 549.00 0.00 0.00 - 100.00 5.30 549.00 
6/26 1 9  82.10 556.73 20.00 16.42 528.67 80.00 65.68 563.75 
6/27 11 8.40 561.22 22.22 1.87 516.50 77.78 6.53 574.00 
6/28 0 10.60 - 33.44 3.54 - 66.22 7.02 - 
6/29 0 12.80 - 33.44 4.28 - 66.22 8.48 - 
6/30 0 12.80 - 33.44 4.28 - 66.22 8.48 - 
7/ 01 0 12.80 - 33.44 4.28 - 66.22 8.48 - 
7/02 0 12.80 - 33.44 4.28 - 66.22 8.48 - 
7/03 22 16.50 554.34 27.78 4.58 510.20 72.22 11.92 571.31 
7/04 26 26.30 557.77 31.82 8.37 527.71 68.18 17.93 571.80 
7/05 114 70.10 554.55 24.49 17.17 517.87 75.51 52.93 566.45 
7/06 89 70.40 545.55 40.79 28.72 517.84 59.21 41.68 564.64 
7/07 170 111.60 546.50 42.31 47.22 520.67 57.69 64.38 565.44 
7/08 90 60.00 551.59 44.00 26.40 522.45 56.00 33.60 574.48 
7/09 1 5  10.90 542.50 50.00 5.45 533.17 50.00 5.45 551.83 
7/10 30 22.30 550.85 29.63 6.61 532.37 70.37 15.69 558.63 

- 

Totals 656 680 -50 33.44 227.54 66.22 450.62 ................................................. -- 
Mean length 549.37 520 -53 566.54 



Piplpndix Table 5B. 1972 B r t  h l l e r  Indices and Mean Length by Ocean Age. 

Total 

Date Catch Index Length Brcent Index Lagth  Percent Index Length 

-- - --- - - - - - -  - 

Totals 131 97 -72 

F ~ a n  length 553.70 527.27 570.39 



Fgpendi.x Table 6B. 1973 Port Moller Indices and Mean Length by Ocean Age. 

T o t a l  2-Ocean 3-0cean ------ - ----------- ----------- 
Date Catch Index Length Percent Index Length Percent Index Length 

T o t a l s  421 339.60 20.06 68.11 79.94 271.49 ..................... .................................. 
Mean length 582 -87 536 -51 595.83 



Appendix Table 7B. 1975 Fort Moller Indices and Mean Length by Ocean Age. 

Total 2-Ocean 3 a a n  --- ------ ------------- 
Date Catch Index Length Percent Index Length Percent Index Length 

6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/22 
6/23 
6/24 
6/25 
6/26 
6/27 
6/28 
6/29 
6/30 
7/01 
7/02 
7/03 
7/04 
7/05 
7/06 
7/07 
7/08 --- 
Totals 

b a n  length 



Appendix Table 88. 1976 Port Moller Indices and Mean Length by Ocean Age. 

Total 2-Ocean 3-Ocean - -- - ------- -- -------- 
Date Catch Index Length Percent Index Length Fercent Index Length 

Totals 1,353 688.60 55.61 382.90 44.37 305.56 ................................................................... 
Mean length 552 -95 531.46 578 -03 



Appndix Table g ~ ,  1977 Port h l l e r  Indices and Mean Length by Ocean Age. 

Total 2-n 3 -0cean ---------- - - - - - - - - -  ----------------- 
Date Catch Index Length Percent Index Length Percent Index Length - ----- --- --------------I- 

6/12 10 5.20 593.29 28.57 1.49 564.50 71.43 3.71 604.80 
6/13 24 11.70 575.82 41.18 4.82 520 -71 58.82 6.88 614.40 
6/14 3 2.90 625.00 0.00 0.00 - 100.00 2.90 625.00 
6/15 0 6 -50 - 45.23 2.94 - 54 -77 3.56 - 
6/16 20 10.10 557.42 33 -33 3.37 504.25 66.67 6.73 584.00 
6/17 52 25.30 579.76 40.48 10.24 576.29 59.52 15.06 582.12 
6/18 38 19.90 577.52 27.27 5.43 539.00 72.73 14.47 591.96 
6/19 85 42.10 567.45 46.15 19.43 535.61 53.85 22.67 594.74 
6/20 116 56 -70 559.72 50.75 28.77 523.24 49.25 27 -93 597 -30 
6/21 53 26.50 582.65 44.19 11.71 548.79 55.81 14.79 609.46 
6/22 124 63.70 565.27 47.17 30.05 530.44 52.83 33 -65 596.37 
6/23 120 54.90 563.85 48.04 26.37 531.51 51.96 28.53 593.75 
6/24 117 61.70 564.13 48.54 29.95 527 -70 51.46 31.75 598.49 
6/25 104 49.80 571.58 45.83 22.83 544.34 54.17 26.98 594.63 
6/26 142 75.30 569.10 40.00 30.12 538.58 60.00 45.18 589.44 
6/27 14 11.80 597.08 8 -33 .98 494.00 91.67 10.82 606.45 
6/28 0 40.20 - 45.23 18.18 - 54.77 22.02 - 
6/29 82 68.20 548.19 56.52 38.55 523.97 43.48 29.65 579.67 
6/30 0 48.10 - 45.23 21 -76 - 54.77 26.34 - 
7/01 4 27.70 559.00 50.00 13 -85 551.00 50.00 13 -85 567.00 
7/0 2 0 24.50 - 45.23 11.08 - 54.77 13 -42 - 
7/03 41 21.20 564.11 48.57 10.30 541.82 51.43 10.90 585.17 
7/04 55 28.10 574.37 41.18 11.57 545.19 58.82 16.53 594.80 ............................................................... 
Totals 1,204 782.10 -- 45.23 353.78 54.77 428.32 ................................................ 
Mean length 565 -67 533 -66 593.16 



Ap~endix Table 1 0B. 1978 Port Moller Indices and Mean Length by Ocean Age. 

Total 2-Ocean 
---I 

3-0cean 
I------------- --I--------- 

Date Catch Index Length E r e n t  Index Length Percent Index Length --- -I------ - ---------- 
6/11 13 5.89 583 -73 18.18 1.07 530.67 72.73 4.28 597.00 
6/12 3 1.49 621.00 0.00 0.00 - 100.00 1.49 621.00 
6/13 14 6.55 550.18 41.67 2.73 511.40 50.00 3.28 582.50 
6/14 0 2 -44 - 57.19 1.40 - 41.33 1.01 - 
6/15 13 6.66 544.82 63.64 4.24 517.86 36.36 2.42 592.00 
6/16 2 4.65 588.00 100.00 4.65 588.00 0.00 0.00 - 
6/17 0 4.73 - 57.19 2.71 - 41.33 1.96 - 
6/18 10 4.85 560.00 55.56 2.69 534.00 44.44 2.16 592.50 
6/19 17 8.31 552.07 66.67 5.54 528.00 33 -33 2.77 600.20 
6/20 60 26.41 561.97 42.11 11 -12 532.17 - 57.89 15.29 583 -64 
6/21 0 30.45 57.19 17.41 - 41.33 12.59 - 
6/22 0 34.40 - 57.19 19.67 - 41.33 14.22 - 
6/23 0 38.52 - 57.19 22.03 - 41.33 15.92 - 
6/24 72 42.55 537 -16 60.94 25.93 512.46 39.06 16.62 575.68 
6/25 39 22.04 548.00 60.00 13 -22 520.71 40.00 8.82 588.93 
6/26 13 22.74 542.10 54.55 12.40 527.67 - 36.36 8.27 563.75 
6/27 0 23.45 57.19 13.41 - 41.33 9.69 - 
6/28 0 24.15 - 57.19 13.81 - 41 -33 9.98 - 
6/29 52 24.86 518.84 68.63 17.06 519.14 31.37 7.80 518.19 
6/30 34 14.98 534.46 61.54 9.22 515.75 38.46 5.76 564.40 
7/01 56 25.45 539.37 64.00 16.29 518.56 34.00 8.65 578.53 
7/02 16 16.04 562.57 21 -43 3 -44 519.00 78.57 12.60 574.45 
7/03 47 22.65 543.09 61 -90 14.02 525.27 38.10 8.63 572.06 
7/04 24 11.83 537.17 72.22 8.54 522.31 27.78 3.29 575.80 
7/05 17 9.07 528.54 61.54 5.58 502.12 38.46 3.49 570.80 
7/06 23 11.38 531.05 63.16 7.19 513.83 31.58 3.59 565.50 
------------------------Y-----------------I- 

Totals  525 446.54 57.19 255.38 41 -33 184 -57 
- - - - - - - - - - - - - - - I_ - -  ---I----------------- 

Mean lengths 541 -25 519 -33 572 -66 



Appendix Table 11 B .  1979 Fort Moller Indices and Mean Length by Ocean Age. 

Total 2-Ocean - - - - - -  -----------I-- 

Date Catch Index Length Percent Index Length 

3-Ocean ---------------- 
Fercent Index Length 

Totals 1,422 1,034 -45 78.31 810.09 2 . 5 5  222.97 
I--------------------- ---------I---------------- 

Mean length 546.53 536 -14 583 -85 



ApFendix Table 12B.  1980 mrt  Moller Indices and Mean Length by Ocean Age. 

Date -- 
6/07 
6/08 
6/0 9 
6/10 
6/11 
6/12 
6/13 
6/14 
6/15 
6/16 
6/17 
6/18 
6/19 
6/20 
6/21 
6/22 
6/23 
6/24 
6/25 
6/26 
6/27 
6/28 
6/29 
6/3 0 
7/01 
7/02 
7/03 
7/04 
7/0 5 
7/06 
7/07 
7/08 
7/09 
7/10 

Total ---------- 
Catch Index Length ----------------- 

6 2.85 575.27 
1 -98 547 -00 
0 2 -45 - 
1 -64 - 
0 5 -62 - 

17 7.92 550.07 
19 8.82 555.21 
7 3.44 597.40 

41 19.49 557.97 
40 18.50 549.00 
36 18.70 549.09 
50 25.59 540 -35 
45 24.45 550.64 
0 21.17 - 

28 24.08 527.96 
0 15.95 - 
0 22.30 - 

20 10.74 548.17 
46 20 -87 531 -47 
44 22.14 530.66 
58 26.40 548.13 
14 7.39 542.82 
49 23.30 539.14 
39 18.65 539.24 

103 45.19 539.63 
0 24.44 - 

17 8.65 551.72 
37 17.13 549.23 

0 11.25 - 
7 3.52 566.80 

19 9.20 563.18 
6 4.84 546 -20 

1 5  15.70 557.78 
0 7.64 - 

24cean  ----------- 
Percent Index Length 

3-Ocean ---------- 
Percent Index Length 

7/13 5 4.75 537.00 66.67 3.17 520.50 33.33 1.58 570.00 
7/14 1 1.15 612.00 0.00 0-00 - 100.00 1.15 612.00 
7/15 1 1.15 - 56 -67 .6 5 - 43.05 .50 - 
-_I----------------------_--___----_------------------------------ 

Totals 782 526.78 56.67 298.52 43.05 226.77 

Mean length 542 -71 



W x  W e  13B. 1981 Port mUer Hoes and Mean Lerqth ky C)cean kje. 

Tbtal 2-0oean 3 4 l x a n  

 ate atch h k ~  Broent ~ndex Length Broent b k x  



m x  W e  148 1982 mrt mUer Indices and Mean Length ky Ccean kje. 
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re turn  t x r  in-dicted GLW&&JS 
re  ret-e llacr time mo&l. 

I f :  

f (x )  = variable lag time function (cf. Figure 4) , and 

f-l(x) = inverse lag time function, 

then f (x)  i n  terms of in i t i a l  lag time (11) and f i m l  lag t i m e  (It) is given 
by the following : 

(t-2) + It 
F (x) = -- 

t-1 

?he step by step squence for the algorithm is: 

1. Input i n i t i a l  lag time (11) and final  lag time (It). 

2. Compute parameters for the lag time function ( f (x)  ) and the inverse lag 
time function (el (x) ) . 

3 .  Loop over l ag  times 11 to  It. (Note that 11 is greater than It.) For 
each discrete lag time, ccmpute time in te rva l  specified by the  lower 
bound t*i and the upper bound t**i given by: 

t*i = greatest integer less than or qual to f'l (li + 0 -5) , and 

t**i = greatest integer less than or equal to  f'l(1i - 0 -5) . 
4. Loop over time and estimate return per index point  wing methods of 

constant lag time model (except that lag time varies a t  each time s t ep  
according t o  step three above). 

5. Loop over time and compute vector of predicted cumulative returns under 
the variable lag time model spcif ied by the i n i t i a l  and f ina l  lagtimes 
input i n  step 1 above. Compute value of the error function. 

6. & p a t  for another se t  of in i t i a l  and f inal  lag times. 



1982 KVICHAK, E G E G I K ,  AND UGASHIK ESCAPEMENT TEST FISHING 

Brian G .  Bue 
Alaska Department of Fish and Game 
Division of Commercial Fisheries 

Anchorage, A 1  aska 

INTRODUCTION 

The escapement t e s t  fishing program which began in 1960 i s  designed to provide 
an early estimate of spawning escapement. Since the Bristol Bay sockeye salmon 
(Oncorhynchus nerka) escapement cannot be accessed a t  a counting tower until 3 
to  15 days a f t e r  passing through the commercial f ishery, and because 80% of the 
salmon run occurs within a 2-week period, an early estimate of escapement i s  
necessary for  timely management deci si  ons. 

To be successful a t e s t  f ishery must: ( 1 )  forecast the escapement accurately, 
and ( 2 )  provide th is  information as  soon as possible a f te r  the f ish pass t h r o u g h  
the commercial fishing d i s t r i c t .  The d i f f icu l ty  in estimating escapements with 
t e s t  f i sh  projects i s  the extreme var iab i l i ty  in tower counts per t e s t  f ish index 
values between years. Some of the variance in tower counts per index values can 
be accounted fo r  by considering the re la t ive  catchabil i t y  of the f ish as measured 
by the i r  mean length. This relationship along with an entry pattern model which 
u t i l izes  lag time ( the time i t  takes for  fish to  pass from the t e s t  fishery to 
the counting tower) was used to  forecast tower counts from the t e s t  f ish indices 
in 1982. 

METHODS AND MATERIALS 

Test Fishing 

Test fishing was conducted in the river mouths, usually immediately upstream from 
the commercial fishing d i s t r i c t  boundaries (Figure 1 ) .  Each t ide  was fished fo r  
30 minutes or less  with 25 to 50 fm (45.8 - 91.5 m )  of 137 mm (5-3/8") stretch 
mesh g i l lne t .  The objective was t o  minimize the catch while s t i l l  obtaining a 
good estimate of fish passage rates.  Fishing began a t  the s t a r t  of the floodtide 
on the Kvichak River, 1-1/2 hours before high slack on the Egegik River, and 1-1/2 
hours prior to  low slack on the Ugashik River. The Ugashik River t e s t  f i sh  s i t e s  
were again relocated in 1982 in an attempt to minimize the effects  of f ish milling 
in the lower r iver .  

After each t ide ,  the standard t e s t  f ish index (f ish per fathom hour) was calculated 
for  each se t  along with standard age, weight, and length sampling of the catch. 
The daily t e s t  f i sh  index was the mean of the individual t e s t  f ish indices taken 
during the corresponding day. 



KVICHAK RIVER 

rumc 

F i g u r e  1 .  L o c a t i o n s  o f  sockeye salmon escapement t e s t  f i s h i n g  s i t e s ,  Kv ichak,  Egegik,  
and Ugash ik  R i v e r s ,  1982. 



Escapement Est imates 

D a i l y  escapement est imates were made from the  t e s t  f i s h e r i e s  us ing :  ( 1  ) l a g  t ime  
t o  compare cumula t i ve  tower counts t o  cumula t i ve  d a i l y  t e s t  f i s h  i n d i c e s ,  and ( 2 )  
a  catchabi  1  i ty  model based on running mean leng th .  

Lag t ime was d e t e m i  ned by matching cumulat ive t e s t  f i s h  curves w i t h  cumula t i ve  
escapement curves. A f t e r  l a g  t ime was determined, t h e  ac tua l  cumula t i ve  escape- 
ment was compared w i t h  t he  lagged cumula t i ve  t e s t  f i s h  index  t o  generate ano ther  
es t imated  count pe r  index  value. Th is  count  pe r  index  va lue  was m u l t i p l i e d  by 
t h e  cumula t i ve  d a i l y  t e s t  f i s h  index t o  o b t a i n  t h e  es t imated  escapement based on 
l a g  t ime.  

The r e l a t i o n s h i p  between f i s h  l e n g t h  and ca t chab i l  i ty  was determined f rom h i s t o r i c  
da ta  (Appendix Table 1  ) and descr ibed  w i t h  a  power reg ress ion  curve: 

Where: 
Y = Expected tower c o u n t / d a i l y  t e s t  f i s h  index p o i n t .  

X = Mean l e n g t h  o f  f i s h  (mm). 

a,b = Constants 

Escapement es t imates  based on c a t c h a b i l i  ty  were made by f i r s t  o b t a i n i n g  t h e  e s t i -  
mated tower count  p e r  index  p o i n t  (Y)  u t i l i z i n g  t h e  runn ing  mean l e n g t h  o f  f i s h  
captured i n  t he  t e s t  f i s h e r y .  The es t imated  tower count  p e r  index  p o i n t  was then 
mu1 t i p 1  i e d  by t he  cumula t i ve  d a i l y  t e s t  f i s h  index t o  o b t a i n  t h e  est imated escape- 
ment. 

The p a s t  t e s t  f i s h  data were reanalyzed i n  t h e  f o l l o w i n g  manner. F i sh  cumula t i ve  
escapements were t r unca ted  t o  t h e  l a s t  day o f  t e s t  f i s h i n g  p l u s  t h e  a p p r o p r i a t e  
l a g  t ime. Thus, o n l y  f i s h  were i n c l u d e d  i n  t h e  escapement t h a t  had passed t h e  
t e s t  f i s h  s i t e  where sampling was i n  progress. D a i l y  means were taken t o  be t h e  
s imple average of t h e  s t a t i o n / t i d e  i n d i c e s  r a t h e r  than t h e  average weighed by 
fathom-hours. Sampling was designed t o  min imize ca tch  w h i l e  o b t a i n i n g  s u f f i c i e n t  
f i s h  t o  es t ima te  passage r a t e .  Weighing by fathom-hours tends t o  d i f f e r e n t i a l l y  
weigh s t a t i o n s / t i d e s  where f i s h  a r e  low i n  d e n s i t y  as soaking t imes a re  reduced 
when catches a r e  h igh.  To c o r r e c t  t h i s  the d a i l y  means were recomputed f o r  t he  
p a s t  years  and new leng th -ca tchab i  1  i t y  r e l a t i o n s  were computed. 

RESULTS AND DISCUSSION 

Kvi  chak R i v e r  

Test  f i s h i n g  began 21 June and was te rmina ted  21 J u l y .  Over t h e  course o f  t h e  
season, 1,159 sockeye salmon were captured and produced 17,718.5 d a i l y  index 
po in t s .  The mean sockeye l e n g t h  was 532.31 mm w i t h  a  mean we igh t  o f  2.57 kg 
(Table 1, Appendix Table 2).  Data by s e t  and s t a t i o n  i s  presented i n  Appendix 
Table 3. 



Table 1. Sockeye salmon escapement test f i sh  summary data, Kvichak River, 1982 

FISHING ACCUMULATIVE MEAN MEAN FCJNNING MEAN 
DATE TIME CATQI INDEX INDEX WEIGHT LENGTH LENGTH 



Lag t ime  based on curve matching was 2 days. The l a g  t ime model f o recas t  68.5 
sockeye salmon escaping per index p o i n t  and a f i n a l  escapement es t ima te  o f  
1,119,996. The tower count  2 days a f t e r  t he  t e r m i n a t i o n  o f  t e s t  f i s h i n g  was 
1,214,522. Thus, t h e  f o r e c a s t  escapement based on l a g  t ime  was an ove res t ima t i on  
of 8.4%. 

The c a t c h a b i l i t y  model u t i l i z i n g  runn ing  mean l e n g t h  f o r e c a s t  72.6 sockeye salmon 
escaping per  index p o i n t  and a f i n a l  escapement es t imate  o f  1,286,363. Thus, t h e  
c a t c h a b i l i t y  model ove r fo recas t  t h e  a c t u a l  escapement 2 days l a t e r  by 14.9%. 

Egegi k R i ve r  

Tes t  f i s h i n g  began 25 June and con t inued  through 12 J u l y .  Th i s  was t h e  f o u r t h  
season t h a t  t h e  u p r i v e r  s i t e  was used. The data c o l l e c t e d  f rom t h i s  s i t e  has 
p rov ided  a r e l i a b l e  f o r e c a s t  o f  t h e  escapement f o r  a l l  f o u r  seasons. A t  t h e  end 
o f  t he  season 1,198 sockeye salmon had been caught, r e s u l t i n g  i n  30,361.16 d a i l y  
index po in t s .  The mean 1 ength was 568.75 mm and mean we igh t  was 2.97 kg (Table 
2 and Appendix Table 4) .  Data by s e t  and s t a t i o n  i s  presented i n  Appendix Table 
5 ) .  

Lag t ime based on curve matching was 3 days. Th i s  y i e l d e d  an es t imated  34.2 sock- 
eye salmon passing t h e  t e s t  f i s h e r y  p e r  d a i l y  index  p o i n t  o r  a f o r e c a s t  escapement 
of 1,038,352. The tower count  3 days a f t e r  t he  t e rm ina t i on  o f  t e s t  f i s h i n g  was 
1,029,684. Thus, t h e r e  was l i t t l e  d i f f e r e n c e  (0 .8%) between t h e  f i n a l  f o recas t  
and t h e  escapement 3 days l a t e r .  

The c a t c h a b i l i t y  model es t imated  28.8 sockeye salmon pass ing pe r  index p o i n t  and 
a f i n a l  f o r e c a s t  escapement of 874,401. Th i s  was an underes t imat ion  o f  15.1%. 

Ugashi k R i  ve r  

Tes t  f i s h i n g  began 25 June and ended 15 Ju l y .  The f i s h i n g  s t a t i o n s  used i n  1982 
i n d i c a t e d  a minimum of f i s h  m i l l i n g  and w i l l  be used aga in  i n  1983. A t  t h e  term- 
i n a t i o n  of t e s t  f i s h i n g  880 sockeye salmon had been captured r e s u l t i n g  i n  48,056.64 
d a i l y  index p o i n t s .  The mean sockeye l e n g t h  was 571.76 mm w i t h  a mean we igh t  o f  
3.12 kg (Table 3, Appendix Table 6) .  Data by s e t  and s t a t i o n  i s  presented i n  
Appendix Table 7. 

Lag t ime  between t he  t e s t  f i s h e r y  and t he  coun t ing  tower was est imated t o  be 3 
days based on cu rve  matching. Th i s  y i e l d e d  an es t imated  29.4 sockeye salmon p e r  
d a i l y  index p o i n t  o r  a f o r e c a s t  escapement o f  1,412,865. The tower count  3 days 
a f t e r  t he  t e r m i n a t i o n  o f  t e s t  f i s h i n g  was 1,107,714. As a r e s u l t  t h e  l a g  t i m e  
model over fo recas t  by 27.5%. 

The catchabi  l i t y  model u s i n g  runn ing  mean l e n g t h  est imated 21.4 sockeye salmon 
pass ing pe r  d a i l y  i ndex  p o i n t  and a f o r e c a s t  escapement of 1,028,412 f i s h .  Thus 
t h e  f o r e c a s t  escapement us ing  t h e  c a t c h a b i l i t y  model was an underest imate o f  7.2%. 



Table 2. Sockeye salmon escapement test f i s h  summary data, Egegik River, 1982 

DATE 
FISHING 
TIME CATCH 

A-IVE M E W  
INDEX INDEX WEIGHT 

MEAN 
LENGTH -------- 
586.31 
591.31 
583.93 
544.00 
595.64 
616 .OO 
496.45 
590 -32 
580.29 
575.45 
578.19 
570 -59 
557.29 
557.72 
561.18 
56 9.23 
582.25 
559.98 
568.00 
575.63 
570 -47 
565 -11 
570.01 
561 -01 
524.00 

RLINNING MEAN 
m?H -------------- 
586.31 
589.71 
586.06 
575.88 
577.98 
578.68 
576.01 
576.73 
578.47 
576.73 
577.31 
577.19 
576.86 
565.75 
564.70 
564.76 
564.79 
564.54 
565.87 
569.10 
569.45 
568.76 
568.96 
568.82 
568.75 

MEAN 2.97 568.75 
TOTAL 11 98 30361 -16 ............................................................................. 



Table 3. Sockeye salmon escapement test f i s h  summary da ta ,  Ugashik River, 1982 

FISHING ACCUMULATIVE MEAN MEAN RUNNING MEAN 
DATE TIME CAMI INDEX INDEX WEIGHT LENGTH LENG'M .............................................................................. 

6 25 19.00 1.00 13.33 13.33 0.00 601.00 601.00 
6 26 13.50 1 .OO 1 5  .OO 28.33 0.00 612.00 606.82 
6 2 7  32.50 0.00 0 .OO 28.33 0.00 0.00 606.82 
6 28 26.00 0.00 0 .OO 28.33 0.00 0.00 606.82 
6 29 36 .OO 4.00 27.91 56.24 3.63 595.93 599.60 
6 30 25.50 9.00 92.57 148.81 3.37 590.07 594.61 
7 1 60.00 9.00 34.66 183.47 3.13 589.10 593.06 
7 2 37.50 2.00 8.89 192.36 2.90 611.00 593.68 
7 3 62.50 5.00 25.60 217.96 3.62 593.36 593.63 
7 4 71.50 1 .OO 2.31 220.26 3.30 621.00 594.04 
7 5 44.50 2.00 8.28 228.54 3.55 621.00 595.40 
7 6 51.61 10 .OO 73.11 301.65 1.74 530.81 575.45 
7 7 29.30 30 .OO 243.70 545.35 3.13 580.72 578.12 
7 8 8.30 108.00 4308.11 4853.46 3.38 581.88 581.50 
7 9 3.30 77.00 5886.75 10740.21 3.35 571.94 576.23 
7 10 4.00 103.00 6366.67 17106.87 3.24 579.16 577.32 
7 11 1.60 44.00 6438.10 23544.97 3.18 569.59 576.10 
7 1 2  3.82 122.00 7451.14 30996.11 2.91 563.31 572.66 
7 1 3  4.60 265.00 12937.24 43933.35 3.04 571.63 572.33 
7 14 4.60 56.00 3066.10 46999.45 3.03 568.97 572.10 
7 15 11.90 31.00 1057.20 48056.64 3.08 557.69 571.76 .............................................................................. 

MEAN 3.12 571.76 
TOTAL 880 .OO 48056.64 .............................................................................. 



Appendix Table 1. Historic data an mean weight, mean length, and return 
per index values fo r  Kvichak, Egegik, and Ugashik test 
f isher ies .  

KVICHAK RIVER 

Year Mean Weight (kg)' Mean Length (mn) F&turn/Index 

F r m  commercial processors reports. 
2 F r m  tawer sanples. 

Fran inside test fish samples. 

y=axb Y = Return/Index 
x = Mean Length (mn) 
a = 7.29 x 1086 
b = -31.1 80 
RZ 0.76% 

Note : only 1979-1982 included i n  power progression 



Table 1. Historic data on mean weight, mean length, and return 
per index values for Kvichak, Egegik, and Ugashik test 
fisheries (continued) . 

2 

EGEGIK RIVER 
----------- 
Year Mean Weight (kg) Mean Length (m) Return/Index 

1982 2.973 568.7 33 .................................................................... 
I From cmercial processors reports. 

Frm tower samples. 
From inside test fish samples. 
Return / index values are not cmarable with those of prior years 
due to relocation of test fish project upriver. 

Y=a X b Y = Return/Index 
X = Mean Length (mn) 
a = 9.574 X 1032 
b = -11.442 
R*= 0.8103 

Note: only 1979-1982 used in power progression 

-Continued- 



Appendix Table 1. Historic data on mean weight, mean length, and return 
per index values for Kvichak, Egegik, and Ugashik test 
fisheries (continued) . 

U G A S I I K  RIVER 
------------- 
Year Mean Weight (kg)' Mean Length (rrrn)2 Return/Index 
....................................................................... 
1961 - 574.8 26 

1982 3 .123 571.8 24 ...................................................................... 
I Fran cmercial processors reports. 

Fran tower samples. 
3 Fran inside test fish samples. 

Y=a X b Y = Return/Index 
X = Mean Length (nun) 
a = 1 . 0 6  X 1015 
b = -4.967 
R ~ =  0.4033 

Note: only 1979-1982 used in power regression 
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Appndix t a b l e  3. Tes t  f i s h  sockeye catch,  mean f i s h i n g  time, index, 
mean weight (kg) ,  mean length  (mn) by set, 
Kvichak River, 1982. 

................................................................... 
MO IX SFT STATION GEAR MEAN SOCKEYE TEST MEAN MEAN T 

NO. LENG?H FISHING CATCH FISHING WI' LN I 
(FA'MQMS) TIME INDEX D 

(MINI (DAILY) E ................................................................... 
6 2 1  1 1 50 29.000 1 4.1 2.68 538.40 4 
6 2 1  2 2 50 13.000 8 73.8 2.00 544.00 4 
6 22 3 1 50 19.000 1 6.3 3.10 556.00 4 
6 22 4 2 50 11 .OOO 0 0.0 0.00 0.00 4 
6 22 5 1 50 24.000 1 5.0 1.82 500.00 4 
6 22 6 2 50 16.500 0 0.0 0.00 0.00 4 
6 23 7 1 50 19.000 1 6.3 1.93 522.00 4 
6 23 8 2 50 13.000 0 0.0 0.00 0.00 4 
6 23 9 1 50 28.500 1 4.2 1.92 506.00 4 
6 23 10 2 50 29.000 0 0.0 0.00 0.00 4 
6 24 11 1 50 18.000 0 0.0 0.00 0.00 4 
6 24 1 2  2 50 15.500 0 0.0 0.00 0.00 4 
6 24 13  1 50 33 .OOO 0 0.0 0.00 0.00 4 
6 24 1 4  2 50 22.500 0 0.0 0.00 0.00 4 
6 25 1 5  1 50 19.500 0 0.0 0.00 0.00 4 
6 25 16 2 50 15.500 0 0.0 0.00 0.00 4 
6 25 17 1 50 29.000 1 4.1 1.87 515.00 4 
6 25 1 8  2 50 20.000 0 0.0 0.00 0.00 4 
6 26 19  1 50 30.000 0 0.0 0.00 0.00 4 
6 26 20 2 50 16 .OOO 0 0.0 0.00 0.00 4 
6 2 6  21 1 50 36.500 0 0.0 0.00 0.00 4 
6 26 22 2 50 21.500 0 0.0 0.00 0.00 4 
6 27 23 2 50 11 .OOO 0 0.0 0.00 0.00 4 
6 27 24 1 50 16.500 0 0.0 0.00 0.00 4 
6 27 25 1 50 18.000 4 26.7 2.32 527.30 4 
6 27 26 2 50 20.000 0 0.0 0.00 0.00 4 
6 28 27 1 25 7 .OOO 0 0.0 0.00 0.00 4 
6 28 28 2 25 10.500 0 0.0 0.00 0.00 4 
6 28 29 1 25 6 .OOO 5 200.0 2.62 534.60 4 
6 28 30 2 25 20.500 1 11.7 2.42 533.00 4 
6 29 31 1 25 3 .OOO 36 2880.0 3.05 526.70 4 
6 29 32 2 25 9.500 10 252.6 2.68 537.20 4 
6 29 33 2 25 9.000 5 133.3 2.99 531.40 4 
6 29 34 1 25 11.500 1 20.9 2.72 556.00 4 
6 30 35 1 25 9.500 1 25.3 2.08 523.00 4 
6 30 36 2 25 9.500 0 0.0 0.00 0.00 4 
7 1 37 1 25 15.500 0 0.0 0.00 0.00 4 
7 1 38 2 25 14.500 3 49.7 1.85 535.30 4 
7 1 39 1 25 20.500 1 11.7 2.22 528.00 4 
7 1 40 2 25 16 .OOO 0 0.0 0.00 0.00 4 
7 2 41 1 25 12.500 0 0.0 0.00 0.00 4 
7 2 42 2 25 6.500 33 1218.5 2.17 508.76 4 
7 2 43 1 25 11.500 12  250.4 2.42 529.50 4 
7 2 44 2 25 11.000 0 0.0 0.00 0.00 4 
7 3 45 1 25 14.000 14 240.0 2.29 514.40 4 
7 3 46 2 25 14.000 5 85.7 2.48 516.50 4 .................................................................... 

-Continued- 
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Appendix t a b l e  3. Test  f i s h  sockeye catch,  mean f i s h i n g  t i m e ,  index, 
mean weight (kg) ,  mean length  (mn) by set, 
Kvichak River, 1982 (continued).  

.................................................................... 
MO DA SET STATION GEAR MEAN SOCKEYE TEST MEAN MEAN T 

NO. LENG'M FISING CAMI 1 WT LN I 
(FArnOMS) TIME INDEX D 

(MINI (DAILY) E .................................................................... 
6 21 1 1 50 29.000 1 4.1 2.68 538.40 4 
6 2 1  2 2 50 1 3  .OOO 8 73.8 2.00 544.00 4 
6 22 3 1 50 19.000 1 6.3 3.10 556.00 4 
6 22 4 2 50 11 .OOO 0 0.0 0.00 0.00 4 
6 22 5 1 50 24.000 1 5.0 1.82 500.00 4 
6 22 6 2 50 16.500 0 0.0 0.00 0.00 4 
6 23 7 1 50 19.000 1 6.3 1.93 522.00 4 
6 23 8 2 50 13.000 0 0.0 0.00 0.00 4 
6 23 9 1 50 28.500 1 4.2 1.92 506.00 4 
6 23 10 2 50 29.000 0 0.0 0.00 0.00 4 
6 24 11 1 50 18.000 0 0.0 0.00 0.00 4 
6 24 1 2  2 50 15.500 0 0.0 0.00 0.00 4 
6 24 1 3  1 50 33 .OOO 0 0.0 0.00 0.00 4 
6 24 14  2 50 22.500 0 0.0 0.00 0.00 4 
6 25 1 5  1 50 19.500 0 0.0 0.00 0.00 4 
6 25 16 2 50 15.500 0 0.0 0.00 0.00 4 
6 25 17 1 50 29.000 1 4.1 1.87 515.00 4 
6 25 1 8  2 50 20.000 0 0.0 0.00 0.00 4 
6 26 1 9  1 50 30.000 0 0.0 0.00 0.00 4 
6 26 20 2 50 16 .OOO 0 0.0 0.00 0.00 4 
6 2 6  21 1 50 36.500 0 0.0 0.00 0.00 4 
6 26 22 2 50 21.500 0 0.0 0.00 0.00 4 
6 27 23 2 50 11 .OOO 0 0.0 0.00 0.00 4 
6 27 24 1 50 16.500 0 0.0 0.00 0.00 4 
6 27 25 1 50 18.000 4 26.7 2.32 527.30 4 
6 27 26 2 50 20.000 0 0.0 0.00 0.00 4 
6 28 27 1 25 7.000 0 0.0 0.00 0.00 4 
6 28 28 2 25 10.500 0 0.0 0.00 0.00 4 
6 28 29 1 25 6.000 5 200.0 2.62 534.60 4 
6 28 30 2 25 20.500 1 11.7 2.42 533.00 4 
6 29 31 1 25 3.000 36 2880.0 3.05 526.70 4 
6 29 32 2 25 9.500 10  252.6 2.68 537.20 4 
6 29 33 2 25 9.000 5 133.3 2.99 531.40 4 
6 29 34 1 25 11.500 1 20.9 2.72 556.00 4 
6 30 35 1 25 9.500 1 25.3 2.08 523.00 4 
6 30 36 2 25 9.500 0 0.0 0.OD 0.00 4 
7 1 37 1 25 15.500 0 0.0 0.00 0.00 4 
7 1 38 2 25 14.500 3 49.7 1.85 535.30 4 
7 1 39 1 25 20,500 1 11.7 2.22 528.00 4 
7 1 40 2 25 16 .OOO 0 0.0 0.00 0.00 4 
7 2 41 1 25 12.500 0 0.0 0.00 0.00 4 
7 2 42 2 25 6.500 33 1218.5 2.17 508.76 4 
7 2 43 1 25 11.500 1 2  250.4 2.42 529.50 4 
7 2 44 2 25 11 .OOO 0 0.0 0.00 0.00 4 
7 3 45 1 25 14.000 14 240.0 2.29 514.40 4 
7 3 46 2 25 14.000 5 85.7 2.48 516.50 4 ........................................................... 
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Appendix table  5. Test f i s h  sockeye catch, mean fishing time, index, 
mean weight (kg), mean length (mn) by se t ,  
Egegik river,  1982. 

.................................................................... 
MO DA SET STATION GEAR MEAN -YE TEST MEAN MEAN T 

NO. r.,EX!Gm FISHING CAMI FISHING WT LN I 
(FASHW) TLME INDEX D 

(MINI (DAILY) E ..................................................................... 
6 18  1 1 25 16 .OOO 1 15.0 3.40 577.00 4 
6 18  2 2 25 13.900 3 51.8 3.53 589.00 4 
6 19  3 1 25 17.900 4 53.6 3.40 587.70 4 
6 19  4 2 25 29.900 11 88.3 3.72 593.50 4 
6 20 5 1 25 25.830 2 18.6 3.40 593.00 4 
6 20 6 2 25 28.130 16 136.5 3.15 571.70 4 
6 20 7 1 25 29.290 3 24.6 3.09 591.30 4 
6 20 8 2 25 8.040 6 179.1 3.38 591.30 4 
6 2 1  9 1 25 17.500 0 0.0 0.00 0.00 4 
6 21 10 2 25 9.270 7 181.2 2.73 544.00 4 
6 22 11 1 25 19.900 1 12.1 3.60 583.00 4 
6 22 1 2  2 25 24.500 5 49.0 3.45 605.00 4 
6 22 13 1 25 30.800 2 15.6 3.65 592.00 4 
6 22 14  2 25 18.900 1 12.7 3.10 576.00 4 
6 23 15 1 25 25.100 0 0.0 0.00 0.00 4 
6 23 16 2 25 21.000 0 0.0 0.00 0.00 4 
6 23 17 1 25 29.900 0 0.0 0.00 0.00 4 
6 23 18 2 25 30.600 2 15.7 3.70 616.00 4 
6 24 1 9  1 25 21  -200 0 0.0 0.00 0.00 4 
6 24 20 2 25 16.500 0 0.0 0.00 0.00 4 
6 24 21 1 25 30.700 1 7.8 1.78 511.00 4 
6 24 22 2 25 23.000 2 20.9 1.02 491.00 4 
6 25 23 1 25 27.500 0 0.0 0.00 0.00 4 
6 25 24 2 25 15.100 2 31.8 3.15 590.00 4 
6 25 25 1 25 20.000 0 0.0 0.00 0.00 4 
6 25 26 2 25 15.800 1 15.2 3.20 591.00 4 
6 26 27 1 25 24.100 0 0.0 0.00 0.00 4 
6 26 28 2 25 22.700 6 63.4 3.45 596.00 4 
6 26 29 1 25 24.900 1 9.6 1.84 501.00 4 
6 26 30 2 25 17.400 5 9 813.8 3.39 580.00 4 
6 27 31  1 25 17.000 6 84.7 3.50 601.00 4 
6 27 32 2 25 5.000 16 768.0 3.69 582.00 4 
6 27 33 1 25 22.000 13 141.8 3.49 582.00 4 
6 27 34 2 25 2.900 1 8  1489.7 3.21.570.00 4 
6 28 35 1 25 25.500 7 65.9 2.97 573.00 4 
6 28 36 2 25 9.300 15 387.1 3.58 574.00 4 
6 28 37 1 25 16.400 11 161.0 3.20 579.00 4 
6 28 38 2 25 4.700 44 2246.8 3.08 579.00 4 
6 29 39 1 25 30.200 2 15.9 3.72 613.00 4 
6 29 40 2 25 9.600 3 75.0 2.68 556.00 4 
6 29 41  1 25 32.500 3 22.1 3.20 574.00 4 
6 29 42 2 25 17 .OOO 1 14.1 3.55 595.00 4 
6 30 43 1 25 31.400 2 15.3 3.50 608.00 4 
6 30 44 2 25 18.700 2 25.7 1.76 493.00 4 
6 30 45 1 25 30.500 2 15.7 4.02 627.00 4 .................................................................... 

-Cont inued-  
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Appendix table 5. Test f i s h  sockeye catch,  mean f i s h i n g  time, index, 
mean weight (kg),  mean length  (mn) by set, 
Egegik River, 1982 (continue).  

.................................................................. 
MO lX4 SET STATION GEAR MEAN SOCKEYE TEST MEAN MEAN T 

NO. LENG?H FISHING CATCH FISHING WT LN I 
(FrnCEIS) TIME mEX D 

(MINI (DAILY) E .................................................................. 
7 1 47 1 25 12.300 29 565.8 3.06 572.00 4 
7 1 48 2 25 4.600 26 1356.5 3.04 571.00 4 
7 1 49 1 25 2.400 18  1800.0 2.59 564.00 4 
7 1 50 2 25 1.800 49 6533.3 3.00 552.00 4 
7 2 5 1  1 25 2.200 10  1090.9 2.95 558.00 4 
7 2 52 2 25 2.800 49 4200.0 3.10 562.00 4 
7 3 53 1 25 24.500 1 9.8 3.45 611.00 4 
7 3 54 2 25 14.400 16 266.7 2.66 567.00 4 
7 3 55 1 25 31.300 2 15.3 3.80 613.00 4 
7 3 56 2 25 22.500 3 32.1 2.77 554.00 4 
7 4 57 1 25 28.800 0 0.0 --- ---- 4 
7 4 58 2 25 15.300 1 15.7 1.92 526.00 4 
7 4 59 1 25 25.100 0 0.0 --- ------ 4 
7 4 60 2 25 30.200 4 31.7 3.72 610.00 4 
7 5 6 1  1 25 18.400 2 26.1 3.62 603.00 4 
7 5 62  2 25 11.600 2 41.4 2.97 565.00 4 
7 5 63 1 25 12.000 9 180.0 3.10 570.00 4 
7 5 64 2 25 10.500 46 1051.4 3.02 557.00 4 
7 6 65 1 25 11.700 40 820.0 2.96 564.00 4 
7 6 66 2 25 2 -500 79 7584.0 2.94 563.00 4 
7 6 67 1 25 11.400 14  294.7 3.20 594.00 4 
7 6 68 2 25 1 .OOO 28 6720.0 3.38 573.00 4 
7 7 69 1 25 1.000 28 6720.0 3.09 573.00 4 
7 7 70  2 25 .900 28 7466.7 3.11 578.00 4 
7 7 7 1  1 25 1.800 17 3497.1 3.45 581.00 4 
7 7 72  2 25 2.000 28 3291.9 2.72 572.00 4 
7 8 73 1 25 1.200 1 4  2800.0 2.30 554.00 4 
7 8 74 2 25 1 .OOO 44 10560.0 3.14 574.00 4 
7 8 75 1 25 1.070 16 357.0 --- 562.00 4 
7 8 76 2 25 2.300 30 3085.9 2.90 583.00 4 
7 9 77 1 25 1.400 21  3600.0 2.82 565.00 4 
7 9 78 2 25 1.300 45 8307.7 3.32 567.00 4 
7 9 79 1 25 1.500 17 2720.0 2.73 560.00 4 
7 9 80 2 25 22.100 42 456.4 2.68 562.00 4 
7 10 81 1 25 1.200 33 6600.0 3.13 567.00 4 
7 10 82 2 25 .800 28 8400.0 2.69 569.00 4 
7 10 83 1 25 5.000 17 783.4 2.76 558.00 4 
7 10 84 2 25 2.200 25 2666.7 3.53 584.00 4 
7 11 85 1 25 10.800 10  222.2 2.95 565.00 4 
7 11 86 2 25 3.600 26 1733.3 2.90 560.00 4 
7 11 87 1 25 29.400 3 24.5 1.90 520.00 4 
7 11 88 2 25 18.800 3 38.2 3.73 610.00 4 
7 12  89 1 25 21.200 0 0 -0 --- ---- 4 
7 12  90 2 25 11.500 8 170.0 2.29 519.00 4 
7 12  91 1 25 28.500 0 0.0 --- ----- 4 
7 12  92 2 25 23.300 1 10.3 4.10 605.00 4 .................................................................... 



Appendix Table 6. Age, length,  weight statistics f o r  sockeye sampled £ran the Ugashik River test f i she ry ,  1982. 

AGE GRmP 

PERCEWT .30 4.20 27.80 4.40 8.60 45.30 
AV LSNGTH 392.50 522.20 590.30 531.10 604.70 579.66 
S?D ERROR 5 -52 4.62 2.00 3.45 3.67 1.51 
SAMP SIZE 2 25 16 2 26 51 26 6 

AV WEIGHT 00.0 2.30. 3.50 2.40 3.80 3.34 
STD ERROR 00 .O .23 .08 .08 .10 .06 
SAMP SIZE 0 3 36 6 16 6 1  

FEMALBs 
m 
V 
I PERCENT .30 5.70 37 -90 2.50 8.30 54.70 

AV LEDiG'M 461 -50 510 -90 569.80 525.30 577.50 562.20 
STD ERROR 122.47 4.39 1.45 5.50 3.43 1.46 
SAMP SIZE 2 3 4 221 1 5  49 3 21 

AV WEIGHT 3 .OO 2.10 3 .OO 2.40 3.20 2.91 
STD ERROR 0 .OO .16 .06 .25 .ll .05 
SAMP SIZE 1 6 47 4 13  7 1  

SEXES COMBINED 

PERCENT .60 9.90 65.70 6.90 16.90 100 .OO 
AV LENGTH 427 .OO 515.69 578.47 529.00 591.34 570 .ll 
STD ERROR 61.30 3.20 1.19 2.97 2.51 1.05 
SAMP SIZE 4 5 9 3 83 41 100 5 87 

AV WEIGHT 3.00 2.18 3.21 
STD ERROR 0.00 .13 .05 
SAMP SIZE 1 9 83 



Appendix t ab l e  7. Test fish sockeye catch, mean f i sh ing  time, index, 
mean weight (kg ) ,  mean length (mn) by set, 
Ugashik River, 1982. 

................................................................... 
MO DA SET STATION GEAR MEAN SOCKEYE TEST MEAN MEAN T 

NO. LENG'M FISHING CAm FISHING WT LN I 
(FATHOMS) TIME INDEX D 

(MINI (DAILY) E 



A p p e n d i x  t a b l e  7 .  T e s t  f i s h  s o c k e y e  c a t c h ,  mean f i s h i n g  time, i n d e x ,  
mean w e i g h t  ( k g ) ,  mean l e n q t h  ( m m )  by s e t ,  
U g a s h i k  R i v e r ,  1 9 8 2  ( c o n t i n u e d ) .  

..................................................................... 
MO DA SET STATION GEAR MEAN SOCKEYE TEST MEAN MEAN T 

NO. LENGTH FISHING CATCH FISHING WT LN I 
(FATHOMS) TIME INDEX D 

(MIN) ( D A I L Y )  E ..................................................................... 
7 9  47 2  25  .7 50  20 7680 .0  3 .85  570.00  4  
7  9  4 8  1 25 1 . 1 0 0  1 5  3913.0  3 . 2 3  579.00  4  
7  9  49  2  25  .7 00 1 9  6514 .3  3 . 2 3  577.00  4 
7  1 0  50 1 2 5  1 . 2 0 0  1 6  3200 .0  2 . 8 3  575.00 4  
7  1 0  5 1  2  25 .900 3 2  8533 .3  3 .67  597 .00  4  
7  1 0  5 2  1 25 .900 20 5 3 3 3 . 3  3 . 0 2  577.00  4  
7  1 0  5 3  2  25  1 . 0 0 0  3 5  8400 .0  3 . 1 1  564 .00  4  
7  11 54  1 25  - 7 0 0  1 5  5142 .9  3 .25  575 .00  4  
7  11 5 5  2  25  .900 29  7 7 3 3 . 3  3 . 1 3  566.00  4  
7  1 2  56 1 25  .800  1 6  4800.0 2.99 587 .00  4  
7  1 2  57  2  25 1 . l o 0  47 10254 .0  2 .93  567.00  4  
7  1 2  5 8  1 25 .96 0  1 5  3750.0  2 .52  559 .00  4  
7  1 2  5 9  2  25 .96 0  44 1 1 0 0 0 . 0  2.99 551 .00  4 
7  1 3  6 0  1 25 1 . l o 0  1 0 0  2181 .8  3 .18  578 .00  4  
7  1 3  6 1  2  25 1 . 3 0 0  37 6 8 3 0 . 8  3 . 0 3  570 .00  4  
7  1 3  6 2  1 25 .800 9  2700.0  3 . 2 0  582.00  4  
7  1 3  6 3  2  25 1 . 4 0 0  1 1 9  20400.0  2.87 564.00  4  
7  1 4  6 4  1 25 1 . 7 0 0  1 3  1 8 3 5 . 3  3 .04  565 .00  4  
7  1 4  6 5  2  25  1 . 0 0 0  3 3  7920 .0  2 .82  558 .00  4  
7  1 4  66 1 25 .800  4 1 2 0 0 . 0  3 .60  606.00  4  
7  1 4  67  2  25  1 . l o 0  6  1309 .0  3 . 7 2  6 0 7 . 0 0  4  
7  1 5  6 8  1 25  1 . 0 0 0  1 240.0 2 .68  574 .00  4  
7 15 6 9  2  25  1 . 5 0 0  2  3  3680.0  3 .10  555 .00  4  
7  1 5  7 0  1 25 3 .300 1 72 .7  0.00 0.00 4  
7  1 5  7 1  2  25 6  . l o 0  6  236 .1  3 . 2 5  583.00  4  - ..................................................................... 



1982 IGUSH I K  R I V E R  ESCAPEMENT TEST FISHING 

Wesley A. Bucher 
Alaska Department o f  F i sh  and Game 

D i v i  s i o n  o f  Commercial F i s h e r i e s  
D i l l i ngham,  Alaska 

INTRODUCTION 

The I gush i k  R i v e r  t e s t  f i s h i n g  p r o j e c t  was i n i t i a t e d  i n  1976 (McBride 1978) and 
has been conducted annua l l y  s i n c e  t h a t  t ime  (McBride and C la rk  1979; Minard 1982). 
The o b j e c t i v e  o f  the p r o j e c t  i s  t o  o b t a i n  t i m e l y  es t imates  o f  sockeye salmon 
(Oncorhynchus  n e r k a )  escapement i n t o  t h e  lower  p o r t i o n  o f  t he  Igushk R i v e r  imme- 
d i a t e l y  a f t e r  t h e  f i s h  have passed through t h e  commercial f i s h e r y  ( F i g u r e  1  ) .  
The e a r l y  es t imates  a r e  used t o  f a c i l i t a t e  management dec i s i ons  s i nce  t he  f i n a l  
enumeration o f  t h e  I gush i  k  R i v e r  escapement occurs f i v e  t o  t e n  days l a t e r  a t  t he  
o u t l e t  o f  Amanka Lake. 

METHODS AND MATERIALS 

Tes t  F i sh ing  

The f i s h i n g  s i t e  on t h e  I gush i  k  R i v e r  was t h e  same l o c a t i o n  as t h a t  used 1980-81 
s i nce  tagg ing  s t u d i e s  have shown t h a t  f l u s h i n g  o f  f i s h  back o u t  o f  t he  r i v e r  from 
t h a t  l o c a t i o n  i s  n o t  a  problem (McBride 1980). A  25 fm g i l l n e t  (5-3/8 i n c h  mesh) 
was f i s h e d  d u r i n g  each h igh  t i d e  a t  a  s i n g l e  s i t e  i n  t he  l e f t  bank f a c i n g  upstream. 
Actua l  f i s h i n g  methods were c o n s i s t e n t  w i t h  pas t  years.  The g i l l n e t  was s e t  15 
minutes b e f o r e  each h i g h  t i d e  as i n d i c a t e d  i n  t he  l o c a l  t i d e  t a b l e s  and remained 
f i s h i n g  30 minutes o r  u n t i l  approx imate ly  25 salmon were caught, which ever came 
f i r s t .  The o b j e c t i v e  was t o  m in im ize  t he  ca tch  w h i l e  s t i l l  o b t a i n i n g  a  good e s t i -  
mate o f  f i s h  passage ra tes .  The s tandard t e s t  f i s h  index o f  ca tch  per  100 fathom- 
hours (183 m) was c a l c u l a t e d  f o r  each s e t .  Length and we igh t  measurements were 
ob ta ined  from a t  l e a s t  10 f i s h  caught i n  each s e t  throughout  t h e  m ig ra t i on .  

Escapement Est imates 

Tes t  f i s h  i n d i c e s  were c a l c u l a t e d  f o r  each h i g h  t i d e  and averaged f o r  each day 
t o  y i e l d  a  d a i l y  t e s t  f i s h  index va lue.  In t ra-season es t imates  o f  t h e  cumulat ive 
escapement a t  t h e  t e s t  f i s h i n g  s i t e  f o r  a  g iven  day we re -ca l cu la ted  us ing  a  catch-  
a b i l i t y  f a c t o r .  Th i s  f a c t o r  was generated by m u l t i p l y i n g  the  cumula t i ve  t e s t  f i s h  
index f o r  t h a t  day by t he  b e s t  es t ima te  o f  t h e  number o f  spawners ( a t  Amanka Lake) 
per  index p o i n t  a t  t h a t  t ime. In t ra -season es t imates  o f  c a t c h a b i l i t y  were de te r -  
mined i n  two ways. F i r s t ,  c a t c h a b i l i t y  was est imated from the  r e l a t i o n s h i p  
between t h e  average we igh t  o f  sockeye caught i n  t he  t e s t  f i s h e r y  and es t imates  of 
c a t c h a b i l i t y  f ac to r s  determined i n  p r i o r  years.  Second, c a t c h a b i l i t y  was c a l c u l a t e d  
by c o r r e l a t i n g  cumulat ive t e s t  f i s h  i n d i c e s  a p p r o p r i a t e l y  lagged w i t h  cumul a t i v e  
tower counts a t  Amanka Lake (Paulus 1968). 
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RESULTS A N D  DISCUSSION 

Test fishing was conducted from 19 June until 1 2  July (Table 1 ) .  Cumulative 
t e s t  f ish indices closely paralleled cumulative tower escapement counts during 
the season (Figure 2 ) .  Test f ish indices were used t o  estimate escapement in- 
season by periodically adjusti ng catchabi 1 i ty and lag timing factors (Table 2 ) .  
Correlation analysis showed that a 5-day lag time provided the best s t a t i s t i c a l  
f i t  between t e s t  f ish indices and tower counts (Table 3) .  Lag time calculated 
for  past years have ranged between 2 and 7 days (Table 4) .  Using a 5-day lag 
time and a catchabi 1 i ty factor of 32.55 spawners per index point, successive 
1982 escapement estimates approached to  within 60% of tower escapement counts 
by 28 June, when 22% of the total  escapement had entered the r iver  (Table 5) .  
After 30 June, when about 50% of the total escapement had entered the r iver ,  
successive escapement estimates remained within 10% or less  of the tower escape- 
ment estimate. 

The relationship between mean weight of sockeye salmon caught a t  the t e s t  f ish 
s i t e  and spawners per index point was examined for  data from 1976-1982 using 
regression analysis (Table 6 and Figure 3 ) .  A catchabil i t y  factor of 19.11 
spawners per index point, based upon a mean sockeye salmon weight of 3.5 k g ,  was 
generated from thi s equation fo r  estimating 1982 escapement. This catchabi 1 i ty 
factor produced a total  escapement estimate of 241,506 sockeye salmon, account- 
ing for only 59% of actual total  escapement. 



Table 1. Sockeye salmon escapement into Igushik River system as indexed 
at the test fish site and enumerated at the tower at Arnanka 
Lake, 1982. 

-- -- 

Test Fish Indices Tower Count ......................... ......................... 
Date 1ndex1 Accum. Daily Accum. ......................................................................... 

June 19 42.4 42.4 0 0 
June 20 32.6 75 .O 0 0 
June 21 28.0 103.0 0 0 
June 22 395.6 498.6 0 0 
June 23 763.1 1,261.7 0 0 
June 24 522.4 1 ,784 .1 0 0 
June 25 449.6 2,233.7 0 0 
June 26 648.5 2,882.2 0 0 
June 27 688.3 3,570.5 0 0 
June 28 810.7 4,381.2 12,858 12,858 
June 29 916.2 5,297.4 0 12,858 
June 30 1,321.4 6,618.8 2,718 15,576 
July 01 992.5 7 ,611.3 34,6 26 50,202 
July 02 748.8 8,360.1 5,448 55,650 
July 03 1,190.8 9,550.9 34,518 90,168 
July 04 1,219.5 10,770.4 40,380 130,548 
July 05 604.4 11,375.0 56,370 186,918 
July 06 213.0 11,588.0 63,426 250,344 
July 07 347.2 11,935.2 37,752 288,096 
July 08 331.6 12,266.8 27,960 316,056 
July 09 150.0 12,416.8 16,014 332,070 
July 10 105.3 12,522.1 32,310 364,380 
July 11 51.1 12,573.2 13,386 377,766 
July 12 64.5 12,637 .7 9,420 387,186 
July 13 5,514 392,700 
July 14 4,098 396,798 
July 15 5,520 402,318 
July 16 5,232 407,550 
July 17 3,870 411,420 
July 18 4,830 416,250 
July 19 3,390 419,640 
July 20 2,418 422,058 
July 21 1,386 423,444 
July 22 324 423,768 ........................................................................ 

I The daily index is the average of both high tides for each day. 

Data were not observed, but supplied by linear interpolation. 

Data for the A.M. tide were not observed, but supplied by linear 
interpolation, then averaged with the P.M. index. 
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Figure 2. Igushik River accumulative t e s t  f i sh ing  indices and tower 
counts,  1982. 



T a b l e  2 .  Accumula t ive  test  f i s h  i n d i c e s  and  f i s h  
p e r  i n d e x  p o i n t  u sed  i n - s e a s o n  t o  e s t i m a t e  
escapement  p a s t  t h e  I g u s h i k  R i v e r  t e s t  
f i s h  s i t e ,  1982.  

--------,--------,,,,,----------------------&---------- 

Accumulated 
T e s t  F i s h  F i s h  P e r  

1 
E s t i m a t e d  

Date I n d e x  I n d e x  P t .  Escapement  

J u n e  1 9  42.4 1 5  1 , 3 8 0  
20 75.0 1 5  1 , 1 2 5  

J u l y  1 7 , 6 1 1 - 3  
2 8 ,360 .1  
3 9,550.9 
4 10 ,770 .4  
5 11 ,375 .0  

11 12,573.2  41  515, 501 
1 2  12 ,637  -7  41  518, 146 .................................................... 

F i s h  p e r  i n d e x  p o i n t  r e p o r t e d  h e r e  was t h a t  
v a l u e  u s e d  by t h e  area management b i o l o g i s t  i n  
s e a s o n ,  and  was p e r i o d i c a l l y  a d j u s t e d  b a s e d  on 
c a t c h a b i l i t y  and l a g  t i m i n g  f a c t o r s .  



Table 3. C o r r e l a t i o n  o f  cumu la t i ve  t e s t  f i s h  i n d i c e s  w i t h  cumu la t i ve  escapement a t  
I g u s h i k  tower  w i t h  va r i ous  l a g  t imes, 1982. 

........................................................................ 
Lag Time C o r r e l a t i o n  C o e f f i c i e n t  ........................................................................ 
2 Day Lag ,94816 
3 Day Lag -97085 
4 Day Lag ,98570 
5 Day Lag ,99333 
6 Day Lag -99318 
7 Day Lag -98555 ........................................................................ 

Five-day l a g  t ime  demonstrated h i g h e s t  c o r r e l a t i o n  c o e f f i c i e n t  and was used i n  t h i s  
ana l ys i s .  



Tab1 e 4 .  Correlation of cumulative t e s t  f ish indices with cumulative escapement used 
t o  calculate lag time between the t e s t  f ish s i t e  and the tower, 1976-82. 

...................................................................... 
Correlation 

Year Coefficient Lag Time ...................................................................... 
1976 I -99305 7 Days 
1977 .97734 7 Days 
1978l -99761 7 Days 
1979 -99843 2 Days 
1980 -99842 4 Days 
1981 -99928 4 Days 
1982 .99333 5 Days 
...................................................................... 
I Correlation i s  between estimated escapement a t  the t e s t  f i sh  s i t e  and the actual 

escapement enumerated a t  the tower; subsequent years correlate accumulative t e s t  
f ish indices with actual escapement. 



Table 5. Sockeye salmon escapement into the Igushik River systan as estimated 
by the Igushik River inside t e s t  fishing project, 1982. 

Accumulative 
Test Fish Estimatedl A c t u a l  

Date Index Escapement E s c a p e n t  ~ c c u r a c y ~  

June 19 
20 

July 1 
2 
3 
4 
5 

1 

2 
Estimated escapnent = (Accum. t e s t  f i sh  index) X (No. spawners/index point). 
Actual  escapement = Accm. tower count on day n+5 (5-day lag time). 
Accuracy = estimated escapement/actual escapement. 



~ l e  6. Individual mean weight and spawners per 
index point of sockeye salmon caught at 
Igushik River test fishing site, 1976-82. 

...................................................... 
Mean Spawners 
Weight Per Index 

Year (Kg) Point ...................................................... 

1 Weight data from Igushik section commercial catch. 



Mean Weight ( k g )  

F i g u r e  3. R e l a t i o n s h i p  between mean w e i g h t  ( k g )  and number o f  spawners p e r  t e s t  
f i s h i n g  i n d e x  p o i n t  f o r  I g u s h i  k  R i v e r  sockeye salmon, 1976-1 982. 
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